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ABSTRACT

Factors Affecting Reading Outcomes Across Time in Bureau
of Indian Education Reading First Schools

by

Heather J. Chapman, Doctor of Philosophy
Utah State University, 2010

Major Professor: Dr. Jamison D. Fargo
Department: Psychology

Regardless of age, background, or socioeconomic status, children must learn to
read in order to be successful in school and in their future careers. Reading is an essential
skill necessary to be successful in all other academic content areas. Despite the
importance of this skill, American Indian children consistently score below the national
average on tests of reading ability and reading comprehension. During recent years, many
schools in the Bureau of Indian Education system requested funding through the Reading
First initiative. Schools used the funding and support provided by the BIE Reading First
grant to attempt system-wide change at the school level in order to refocus efforts on
increasing reading achievement. The current study investigated the impact of the Reading
First Initiative on American Indian students in kindergarten through third grade.
Results suggest that the models and methods employed using funding from the
Reading First grant had a positive impact on certain aspects of reading achievement in
students. Instructional Leadership Changes had a negative impact on student achievement
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while certain reading programs were found to have a more positive impact on some
students than others. Furthermore, regardless of beginning of year reading level, all
students showed increased gain in end-of-year outcome scores over time. Same grade
cohort groups of students in kindergarten, second, and third grades demonstrated
increased average scores over time as schools continued to implement Reading First
models. Finally, while the gap between students with intensive needs and their peers was
not erased, it also did not widen. Based on research indicating gain for these students is
often below that of their peers, this is an important finding. Thus, it appears that the
impact of Reading First in relation to teaching younger students the basic building blocks
needed to read with fluency in the later grades was positive in the current sample.
(180 pages)
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INTRODUCTION

Statement of the Problem

Reading is considered to be of great importance for the future success of all
students. Regardless of age, background, or socioeconomic status, children must learn to
read in order to be successful in school and in their future careers. In fact, reading is an
essential skill necessary to be successful in all other academic content areas. Despite the
importance of this skill, American Indian children consistently score below the national
average on tests of reading ability and reading comprehension (NAEP; NCES, 2007b;
2007c). Students in this population are much more likely to fall behind in school and
never catch up, read below grade-level, and drop out of the secondary education system
before completion of high school.
Schools in the Bureau of Indian Education (BIE) system face unique challenges in
teaching students to read. The BIE system enrolls a high percentage of students living in
poverty. Additionally, remote locations, locally operated school communities,
noncompetitive salaries, and high staff turnover in many BIE schools lead to a potentially
higher percentage of undertrained and underqualified staff. In this case, finding a way to
improve the effectiveness of reading instruction has the potential for great impact.
The research literature on improving outcomes for students in general, regardless
of ethnicity or socioeconomic status, identifies several key ingredients to increase
reading proficiency in students. Both teacher effectiveness and stable and effective
instructional leadership are frequently cited as two of the most influential factors
associated with student achievement. Teacher effectiveness is often listed as the most
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important factor leading to student success. Research has shown that students with more
effective teachers tend to do better and make larger gains than those students with less
effective teachers (Carey, 2004; Gunning, 2006). Furthermore, research shows that having
an effective teacher, regardless of subject area, has the potential to reduce the achievement
gap between low-achieving students and high-achieving students. Much of the research
regarding teacher effectiveness and factors such as socioeconomic status or ethnicity has
focused on urban African-American or Latino communities.
Stable and effective instructional leadership has been found by some to be second
to teacher effectiveness in its influence on student achievement (Hallinger & Heck, 1998;
Leithwood, Louis, Anderson, & Wahlstrom, 2004). Effective instructional leaders create a
supportive school environment in which all involved strive for the common goal of
increasing student achievement. Instructional leadership that is able to achieve this
supportive environment has been linked to increased academic achievement in students
(Hallinger & Heck, 1996a, 1996b, 1998; Leithwood & Jantzi, 2005; Leithwood et al.,
2004; Waters, Marzano, & McNulty, 2003, 2004). Despite the positive influence of
effective instructional leadership, many schools suffer from frequent staff changes from
year to year. These changes, regardless of whether they involve an ineffective
instructional leader being replaced or an effective instructional leader leaving, can have a
disruptive effect on school-level factors, as well as on student achievement (Corallo &
McDonald, 2001; Goldberg, 2001; Hampton & Purcell, 2005; Steiner & Kowal, 2007).
Another potential option for improving reading ability in any population is consistent and
frequent monitoring of student progress in an attempt to identify those readers who
struggle. This curriculum-based assessment has many uses including identification of
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students at risk of falling behind, monitoring progress toward grade-level reading goals,
and diagnosis of specific areas of deficit for which additional intervention is required.
Once struggling readers are identified, additional reading interventions can be put into
place to bring those students closer to grade-level reading. Continued frequent monitoring
of student progress can help achieve maximal reading progress for struggling readers.
Recent quantitative research on how factors such as teacher effectiveness or
consistent progress monitoring affect the reading achievement of American Indian
students is scarce. Thus, a longitudinal exploration of whether factors such as teacher
effectiveness, increased instructional time for struggling learners and grouping students
based on reading achievement impact reading achievement in American Indian students
will expand the research base as well as allow for further possibilities for increasing the
reading ability of American Indian students in kindergarten through third grade.

4
LITERATURE REVIEW

Achievement rates for American Indian students are consistently lower
academically than much of the school-aged population. At the 1969 Special Senate
Subcommittee on Indian Education, Senator Edward Kennedy referred to the education of
American Indians as “a national tragedy” (Ward, 2005, p.1). In 1969, American Indian
students averaged two to three years behind their Caucasian peers in terms of academic
achievement, students believed they were of below average intelligence, and they had
teachers who openly admitted not wanting to teach them (Rehyner & Eder, 1992). Only
22% of American Indians in the 1970s graduated from high school. While this percentage
has increased, American Indian students drop out at a rate much higher than that of their
Caucasian counterparts (NAEP; NCES, 1994, 2007a, 2007b; Young, 2003). For example,
while the national annual high school graduation rate is 90% for the total population, it is
closer to 65% among American Indians (U.S. Census Bureau, 2004).
While there are many reasons for the lower educational performance of American
Indians, one of the strongest links to educational success is reading ability. Research has
shown that one of the main reasons for student dropout is poor grades (Swisher &
Hoisch, 1992), and that there is a consistent relationship between poor reading ability and
poor grades. Students who read with less proficiency are more likely to be retained at
least one grade in school, are more likely to drop out of school without obtaining a
diploma or GED, and are less likely to continue on to college than their peers who read
with proficiency (Gunning, 2006). As has been stated regarding the importance of
reading, “students must learn to read in primary grades so they can read to learn in later
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grades” (Rabinowitz, Wong, & Filby, 2007, p. 1). Because of this, reading is seen as an
integral part of a student’s education. Socially, students who struggle with reading are
more likely to be suspended or expelled from school, and are more likely to suffer from
emotional and psychological problems such as low self-esteem (Kingston, Hubbard, Lapp,
Schroeder, & Wilson, 2003). Reading is not only important for educational success, but
also increases future career options. Generally, those who fail to obtain a high school
diploma or GED earn an average of $9,600 less annually than those with a diploma, and
are more often limited to physical labor jobs with fewer benefits such as health care or
retirement (NCES, 2007a).
For the general student population, reading has become an area of much concern
and focus as reading proficiency among high school graduates has fallen from a mere 40%
proficient in 1992 to 35% proficient in 2005 (NAEP; NCES, 2007b, 2007c). The current
national goal is to increase the percent of students reading at or above grade-level to at
least 65%. While the current national average falls below this mark, certain ethnic groups
have an average reading level that falls well below the 65% goal. For example, both
Caucasian and Asian 12th grade students tend to read with higher levels of proficiency
(43% and 36%, respectively; NAEP; NCES, 2007b), while the percentage for American
Indian 12th grade students is much lower at 26% (NAEP; NCES, 2007b, 2007c).
This discrepancy in reading level between the highest performing ethnic groups
and American Indian students begins much earlier in a child’s education. While reading
proficiency among American Indian students is 18% in the 4th grade (NAEP; NCES,
2007b, 2007c), their Asian and Caucasian peers in the same grade are proficient at 42%
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and 41%, respecttively (NAEP; NCES, 2007b). This low level of reading proficiency has
a negative effect on student overall educational outcomes. Researchers have reported
students reading at grade-level tend to continue with a positive trajectory. Reading
proficiency for this group tends to steadily increase over time, which contributes to overall
positive school-related outcomes. In contrast, students who read below grade level tend to
have reading trajectories over time that indicate they fall further and further behind. In
other words, the gap in reading proficiency between those who read at grade-level and
those in need of reading intervention tends to increase over time (Gunning, 2006;
Haycock, 2001; Johnston & Viadero, 2000; Kober, 2001; Lee, 2002). Poor reading affects
all areas of education. Beginning in the fourth grade, students are expected to be able to
read for understanding in order to participate in such subjects as history or science. In fact,
research has shown that students who fail to read at grade level beginning with the 4th
grade are much less likely to catch up and are more likely to fall behind their peers in
terms of achievement in all subjects for the rest of their educational careers (Wirt, Choy,
Rooney, Provasnik, Sen, & Tobin, 2004). Because the American Indian population has a
higher percentage of students who fail to read at grade level, American Indian students are
at an increased risk for poor educational outcomes.
There are other factors that might also lead to the poor academic achievement
among American Indian students. Students living on reservations often come from
economically disadvantaged homes. A high percentage of people living on reservations
earn less than the national average annual income (U.S. Census Bureau, 2008). Based on
the historic underperforming trend in American Indian education, the parents of these
students may already read at a level below the national average, or may not have
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graduated from high school themselves (Abbott & Joireman, 2001; Johnston & Viadero,
2000). Additionally, students may speak a language other than English in the home and
may have parents and extended family members who do not speak English as their first
language. Parents who themselves struggle with English may have a more difficult time
understanding the school-based expectations placed on their children or helping them
work through assignments at home. For these reasons, students are less likely to have
effective study strategies modeled for them, or to have parental support in relation to
completing homework or reading outside the classroom (Abbott & Joireman, 2001;
Haycock, 2001; Johnston & Viadero, 2000). Students on reservations are also less likely
to attend preschool programs before entering elementary school, thus beginning at a level
already below the general student population in regard to readiness and academic
achievement. For instance, while nearly 60% of all children entering elementary school
attended preschool nationally, only 47% of American Indian students have access to
preschool (Wirt et al., 2004).
Despite these risk factors, early intervention and introduction to critical early
literacy skills have been shown to close the gap in early achievement among students
from impoverished backgrounds (Carnine, Carnine, & Gersten, 1984). A great deal of
research has been conducted to determine which factors lead to increased reading
achievement among students of all backgrounds and of all performance levels. While the
approaches to improving achievement are diverse and varied, several key issues are
repeatedly suggested in the research for closing the achievement gap for disadvantaged
students. Among these key issues, three are important for the purposes of the proposed
research study: (a) The importance of effective teachers and teaching strategies, (b) the
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availability of stable and effective educational leaders, and (c) the consistent and frequent
use of curriculum-based assessment or progress monitoring to guide instruction and help
the lowest achieving students move toward a realistic goal of grade-level reading
achievement. Each of these issues is now discussed in turn.

Factors Affecting Student Performance

Research over the last several decades has suggested a host of factors that may be
related to student achievement. Unfortunately, for many of these topics there is no
consensus as to the exact impact each has on student achievement. Despite this, two
factors consistently mentioned in relation to student achievement, especially in
disadvantaged populations, are the effectiveness of the teacher and the importance of
strong instructional leadership.

Effective Teaching Practices
Impact and importance of effective teaching. One of the most important factors
affecting student achievement in any subject and over all levels of success is the
effectiveness of the teacher (Anderson, Hiebert, Scott, & Wilkinson, 1985; Blair, Rupley,
& Nichols, 2007; Cortese, 2007; Gunning, 2006; Haycock, 1998; McBer, 2000; Pressley,
Wharton-McDonald, Allington, Block, & Morrow, 1998; Sanders & Rivers, 1996).
Without an effective teacher, even the best-planned curriculum can fail to lead to
academic advancements. Some researchers go so far as to claim that teacher effectiveness
is the single biggest influence on student achievement (Haycock, 1998; McBer, 2000;
Sanders & Horn, 1998). For instance, as stated in Carey (2004), teacher effectiveness is
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an “influence bigger than race, poverty, parent’s education, or any of the other factors that
doom children to failure” (p. 4). A report by the National Reading Council determined
that the most efficient prevention strategy for reducing reading difficulties was to ensure
that every child received high quality instruction in the early elementary grades (Snow,
Burns, & Griffen, 1998). Furthermore, research done under the Department for Education
and Employment found that teaching skills, teacher professional characteristics, and
classroom climate account for over 30% of the variance in student achievement scores
(McBer, 2000).
Nationally, schools with high percentages of minority and underprivileged
students also tend to have a higher percentage of underqualified teachers (Educational
Research Service, 2004; Haycock, 1998). Furthermore, because all children do not have
access to the same resources prior to formal education, some students enter school behind
their peers in terms of what they already know. Beginning in kindergarten, those students
who come from disadvantaged backgrounds are three times as likely to score in the
bottom quartile on reading assessments (Cortese, 2007). Thus, the gap between lowachieving and high-achieving students is often increased in schools with a high percentage
of minority or disadvantaged students. Given average instruction, even though students
from all backgrounds can learn at the same rate, by the fourth grade the students from the
lowest income households are often as much as three grade levels behind their peers in
terms of reading achievement (Cortese, 2007).
In contrast to findings suggesting that students from lower socioeconomic regions
are destined to have lower achievement scores are those that suggest that an effective
teacher can overcome the effects of student demographic characteristics and that all
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students, regardless of socioeconomic background can achieve at the same rate as their
higher socioeconomic peers. For instance, the Tennessee Value-Added Research and
Assessment Center conducted a longitudinal study of teacher effectiveness and student
achievement in primary grades. This study found that low-achieving students with the
least effective teachers in the sample gained an average of about 14 percentile points on
state tests in an academic year. In contrast, low-achieving students with the most-effective
teachers sampled had gains of up to 53 average percentile points on the same tests
(Sanders & Rivers, 1996). Furthermore, these researchers found that students who
experienced an effective teacher in years following an ineffective teacher still had average
reading proficiency scores below that of their peers. In other words, the impact of the least
effective teachers was felt for the rest of the students’ academic history (Sanders &
Rivers, 1996).
Results similar to those of Sanders and Rivers (1996) have been found in other
states as well. Students with effective teachers in Texas gained more than 20 percentile
points over the span of three academic years when compared to a slightly higher achieving
group of students in the same area of Texas assigned to ineffective teachers for the same
three-year period. Students assigned to ineffective teachers saw decreases in average
student achievement of 18 percentile points (Archer, 1998; Jordan, Mendro, &
Weerasinghe, 1997). Although conducted with a high school sample rather than an
elementary sample, results from Massachusetts are similar. Students in Boston with highly
effective teachers saw gains in reading and mathematics that mimicked the national
median for growth, while those with ineffective teachers exhibited virtually no academic
growth (Haycock, 1998).
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Despite this trend, research has shown that given the most effective instruction, the
gap between the lowest achieving and highest achieving students can be diminished,
regardless of economic disadvantage or ethnicity of the students. A study of Alabama high
poverty and high minority percentage districts found that an increase in teacher
effectiveness had the potential of decreasing the gap between Caucasian and AfricanAmerican students by two thirds (Ferguson & Ladd, 1996). A similar pattern was found in
a small community of schools in Texas, in which low-performing 1st and 3rd graders were
paired with highly effective teachers. Longitudinally, as these low-performing students
progressed through their educational careers, many moved from scoring one standard
deviation below the national mean of mathematics achievement in the 1st grade to one
standard deviation above the mean by the end of their 11th grade year (Ferguson, 1998).
While this result was for mathematics achievement, there is no reason to believe that
achievement in reading would show a different pattern of gain given similar
circumstances.
Characteristics of effective teachers. To increase teaching effectiveness, it is
necessary to identify the characteristics of effective teachers and specifically what it is
that they actually do during instruction to help their students learn. Several characteristics
of effective instruction have been identified in the literature on effective reading teaching
practices. Among these are the ability to place high expectations on students, use a variety
of teaching techniques, and create a climate in which all students can learn, which
includes effective management of both time and student behavior.
Effective teachers are those who explicitly outline the skills a student must learn
in any activity prior to teaching and who then teach with these skills in mind. These
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teachers challenge all students, regardless of ability level of the student. Furthermore,
effective teachers are actively engaged in the learning of their students to the degree that
they are able to distinguish the needs of any student, regardless of ability level of the
student (McBer, 2000). Effective teachers are “relentless in their pursuit of a standard of
excellence to be achieved by all pupils, and in holding fast to this ambition” (McBer,
2000, p. 10).
Along with this, effective teachers use a range of teaching practices and activities
designed to actively engage students in learning. Effective teachers plan ahead in order to
provide a clear framework for student learning as well as to maximize the time spent on
learning activities. Students in highly effective classrooms spend upwards of 90% of their
time actively engaged in behavior aligned to learning goals (Taylor, Pearson, Clark, &
Walpole, 1999; Taylor, Pearson, Peterson, & Rodriguez, 2005). While recommendations
differ as to the amount of instructional time necessary in order for students in a classroom
to be considered “on-task,” many agree that anything falling below 80% of students
engaged 80% of the time is a sign of ineffective teaching (Fisher, Marliave, & Filby,
1979; Taylor et al., 1999). Taylor et al. (2005) found that ineffective teachers spend as
little as 63% of their time on active instruction. This difference in student time-on-task
translates directly into the amount of instruction students receive each day. It equates to a
difference between 39 minutes of on-task instruction every hour for students in ineffective
classrooms versus 48 minutes every hour for students in even moderately effective
classrooms. A highly effective teacher can keep students engaged and on-task for as much
as 96% of the time, or 58 minutes out of every hour. Over time, this translates into a
dramatic decrease in the amount of instruction received by those students in ineffective
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classrooms. Furthermore, classrooms where students spend a larger proportion of time
actively engaged with learning outperform those classrooms in which time-on-task is
lower (Taylor et al., 1999, 2005).
Maximizing the learning opportunities to which each student is exposed is related
largely to management of time, resources, and student behavior in the classroom. Highly
effective teachers are able to create a classroom environment in which all pupils can learn
by minimizing student behavior problems and praising achievement and effort. Highly
effective teachers have positive, supportive classrooms. Students feel safe and secure.
Rather than pointing out bad behavior, effective teachers create a classroom environment
in which appropriate behavior is rewarded, and where mutual respect and helping
behaviors become the norm. Students are provided with classroom routines and high
expectations to meet those routines. This mixture of effective management of student
behavior, instructional time, and support lends itself to an atmosphere of effective
learning. Ultimately, students in classrooms with highly effective teachers are provided
with enough supportive scaffolding to succeed in the face of other obstacles such as
ethnicity or socioeconomic status (Haycock, 1998; Hay McBer, 2000).
While it is true that schools with high numbers of minority and economically
disadvantaged students tend to have larger numbers of underqualified teachers (Haycock,
1998; Kain & Singleton, 1996), the above discussion shows that it is possible to both
reverse the downward trend in achievement for these groups as well as to increase
teaching effectiveness of school staff. In other words, while some schools have fewer
qualified teachers, the teachers they do have are often some of the most dedicated and,
given ongoing professional development to train them in highly effective teaching
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practices, it is possible that all teachers can become more effective teachers of reading.

Effective Instructional Leadership
Effective instructional leadership has been found by some to be second only to
teacher effectiveness and classroom management as a factor affecting student
achievement (Hallinger & Heck, 1998; Leithwood et. al., 2004). In fact, while teacher
effectiveness and other classroom factors account for about one third of classroom-level
variance in student scores, as much as one quarter of school-level variance has been found
to be related to the effectiveness of administration and instructional leaders (Hallinger &
Heck, 1998; Hill, 1998; Leithwood et al., 2004). Effective instructional leaders share
many qualities and help to develop a cohesive, supportive school environment in which
teachers and administrators alike strive toward common goals, and these goals are relevant
to improving student achievement at the school level.
While many would agree that the instructional leadership team at a school can
affect school climate and academic success in a number of positive ways (i.e. Hallinger,
2003; Hallinger & Heck, 1996; Leithwood et al., 2004), school districts and schools in
general are often governed by circumstances in conflict with those that promote this
strong focus on instruction. Demands of regulatory and funding agencies can often
fragment the school leadership system into a more bureaucratic environment focused on
meeting year-end achievement goals and following standardized procedures as
determined by regulatory guidelines and reform initiatives (Hill, 2000; Hill, Pierce, &
Guthrie, 1997; Resnick & Glennan, 2002). Given poor or weak leadership, this can
impede the effectiveness of well-meaning schools in relation to student achievement. On
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the other hand, in the hands of the right instructional leaders, schools can often maintain
and even make improvements in student achievement in spite of the regulatory guidelines
imposed upon them. In other words, administrators and instructional leaders are a critical
factor in helping schools monitor student success and maintain progress toward regulatory
accountability. Instructional leaders are considered by some to be an important catalyst to
school success (Corallo & McDonald, 2001; Leithwood et al., 2004).
Impact and importance of strong instructional leadership. While a strong
leader has the potential to increase the overall effectiveness of a school and thus increase
student achievement through promoting strong curricular programs and a cohesive
atmosphere among school staff, the opposite is likely to occur when a strong instructional
leader leaves the school system. As stated by Miskel and Cosgrove (1985), “turnover…is
a disruptive event, one that changes communication, power structures, decision-making,
and general equilibrium” (p. 90).
In order to determine the potential impact of changes in instructional leadership, a
review of the literature focused on the general impact of instructional leadership on
student achievement was conducted. Seven meta-analyses spanning nearly 40 years of
research from the 1960s through 2005 were found and reviewed. These reviews included
information from over 300 published and unpublished books, articles and reports, and
focused on both qualitative and quantitative data on student achievement in relation to
standardized tests. The focus of the articles reviewed was on both mathematics and
reading achievement in students. When quantitative results were available, they were
reported in terms of correlation coefficients. For the purposes of this summary, all

16
correlation coefficients were transformed into R2 values to reflect the amount of variation
in student achievement accounted for by instructional leadership practices.
In a set of reviews by Waters et al. (2003, 2004), the authors found a small yet
stable positive relationship between instructional leadership and student achievement.
Each review discussed the same range of articles, thus results are duplicated. Despite this,
both are included here in order to be thorough in reviewing the research in this area. The
reviews focused only on those articles from the 1970s through 2001 that compared student
achievement and instructional leadership in a quantitative manner. In all, the authors read
over 5,000 articles before 70 were selected for review. The 70 selected for review spanned
dates from 1978 to 2001 and results were reported via correlation coefficients. As stated
above, these values were then transformed into an R2 measure of effect.
In conducting their reviews, Waters et al. (2003, 2004) created an instructional
framework in which 21 characteristics of effective instructional leaders were identified.
Correlation coefficients for all 21 items in relation to their effect on student achievement
were calculated. The average range of correlation coefficients was found to be between
0.15 and 0.33. The lowest correlation of any one item was -0.02 while the highest was
0.50. This represents an average R2 value of 0.02 to 0.11, while the lowest reported R2
value was less than 0.01 and the highest was 0.25. This indicates that an average of
between 2% and 11% of all variation in student scores is accounted for by the
effectiveness of the instructional leader. In a situation in which a less effective
instructional leader is present, this effect has been shown to be negligent (less than 1%),
and other factors tend to outweigh instructional leadership in terms of student
achievement. On the other hand, in extremely successful situations instructional
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leadership characteristics have been shown to account for as much as 25% of the variance
in student achievement scores. Waters et al. (2003, 2004) reported that these effects
translates to an average difference in student achievement scores of 10 percentile points,
with a maximum effect of 19 percentile points. In other words, Waters et al. (2003, 2004)
suggest that if average student achievement is considered to be the 50th percentile, those
students in schools with more effective leaders have the potential to increase their
achievement by an average of 10 percentile points, potentially moving school average
achievement to the 60th percentile (Waters et al., 2003, 2004).
While Waters et al. (2003, 2004) focused on quantitative results linking student
achievement to the effects of instructional leadership, one weakness does exist. Results
are reported in relation to all 21 characteristics of effective leadership outlined by the
authors. Thus, results suggesting a 10 percentile point increase in student achievement
require that instructional leaders at each school increase their effectiveness in all 21 areas
in order to see changes of this magnitude. Changes would likely be much smaller if
improvements in some but not all of the 21 characteristics were achieved. Thus, the
magnitude of effect described has the potential to be slightly biased toward the leadership
framework introduced. When results are not reported in relation to the 21 characteristics
of effective leaders, they are reported in terms of simple correlations of one leadership
characteristic in comparison to student outcomes. This type of analysis ignores the
interrelationship between variables, and thus can also lead to biased results. Given other
variables, the effects of leadership may be different.
Two reviews of the influences of leadership on student achievement were
conducted by Leithwood and associates (Leithwood & Jantzi, 2005; Leithwood et al.,
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2004), and included articles spanning nearly 40 years of research from the 1960s through
2005. These reviews focused on both qualitative and quantitative articles, reports, and
books and included over 300 articles. Results were reported in terms of an R2 measure of
effect, which reflects the percent of variance accounted for in student achievement scores
by instructional leadership factors.
The review conducted by Leithwood et al. (2004) included 292 articles from 1966
through 2004 and summarized findings related to many different aspects of instructional
leadership. Thus, the impact of effective instructional leadership on student achievement
was granted limited space. Results suggest that between 3% and 5% of the variance in
student achievement scores were accounted for by instructional leadership factors in the
studies included for review. The authors report that this represents a quarter of the total
variation explained by all school-level factors combined (Leithwood et al., 2004).
Unfortunately, the authors do not indicate which other school-level variables were taken
into account when determining this relationship, so it is difficult to determine the actual
impact of instructional leadership alone. Furthermore, results of the review were reported
in a primarily narrative style with very little space given to an explanation of the effect
sizes reported, nor how many of the 292 articles included in the review were used to
obtain the effect size range reported. Thus, while this review suggests a small but
potentially educationally relevant relationship between instructional leadership and
student achievement, more information is needed to determine the limitations or
boundaries of this effect.
Leithwood and Jantzi (2005) focused on transformational leadership as a subset of
instructional leadership. Although transformational leadership and instructional leadership
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are not identical in their definitions, there is enough overlap that the article was included
in the current review. Leithwood and Jantzi (2005) reviewed 33 articles from 1996-2005.
Of those, nine were used to determine the impact of transformational leadership on
student achievement. Unfortunately, results were reported in a narrative style, with no
effect sizes included. Positive effects of transformational leadership on student
achievement were reported, but the magnitude of this effect could not be determined.
Thus, this review is included as a supporting document to the above results but not as a
primary source of determining the instructional leadership impact on student achievement.
In other words, the positive relationship between transformational leadership and
increases in student achievement suggested by Leithwood and Jantzi (2005) support the
trend in findings in the sections above that instructional leadership has a positive impact
on students, but more research is needed to identify the specific effect in terms of
magnitude and scope.
The final three reviews used covered a span of 15 years from 1980 through 1995,
and were focused more specifically on the effects of the school principal on student
learning (Hallinger & Heck, 1996a, 1996b, 1998). Authors identified 40 articles over this
time period that explicitly examined principal leadership behaviors, included an explicit
measure of student outcomes, and covered a broad geographic area. Authors investigated
three ways in which a school principal could potentially impact student achievement.
Principals can affect students directly through one-to-one contact, indirectly through
influence on teachers or other school-level factors, or in a reciprocal manner in which the
principal changes the system he or she is in and the uniqueness of that system then
changes the principal in return.
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Findings from these three reviews suggest that in those articles included, principals
rarely if ever had direct impact on student learning. Instead, principals impacted student
outcomes in an indirect or reciprocal way. Support for both the indirect and reciprocaleffects method of principal impact was said to be strong (Hallinger & Heck, 1996a,
1996b, 1998). In other words, the effect of leadership was more often distributed across
the school community. The authors found that school leaders impacted student
achievement through “providing support for individual teachers, fostering cooperation,
(and) assisting them to work together toward the fulfillment of identified school goals”
(Hallinger & Heck, 1998, p. 174) Thus, according to Hallinger and Heck (1996a, 1996b,
1998), school leaders tend to provide the supportive scaffolding needed to help teachers
be more successful in increasing student achievement.
One problem with these reviews is the lack of quantitative output to support
claims. Methodologically, each of these reviews is very thorough and well thought out.
The authors address potential threats to the reliability and validity of results found, and try
to address the complexity of the relationship between instructional leaders and the rest of
the school environment through use of direct, indirect, and reciprocal-effects modeling of
results. Despite this, authors resort to descriptive, narrative explanations of results rather
than reporting numeric results and effect sizes. For example, effects were stated to be
“statistically significant” and impact was termed “strong,” but no indication of the size of
the effect is provided. Thus, it is difficult to determine from these reviews what the exact
impact of instructional leadership was on student achievement. Despite this and when
taken together with the other five reviews considered in this section, these articles do lend
support to the idea that instructional leadership does tend to positively impact student
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achievement in statistically significant ways. The exact size of that impact remains to be
determined.
To summarize, given the above results, effective and stable instructional
leadership can lead to increased achievement at the student level. This impact has been
shown to impact students as much as 10 percentile points on tests of standardized
achievement (Waters et al., 2003, 2004). Stated differently, effective instructional
leadership may account for as much as 3% to 5% of the variance in student outcome
scores (Leithwood & Jantzi, 2005; Leithwood et al., 2004). Based on these results,
instructional leaders tend to effect student achievement most often in an indirect manner,
with leadership practices affecting other school-level factors, such as teacher satisfaction
or overall morale and team focus (Hallinger & Heck, 1996a, 1996b, 1998).
Stability of leadership. Despite the suggested positive impact of effective
instructional leaders, many factors have the potential to hinder this positive growth.
Transience of leaders from one school to another occurs at an exceedingly high rate in
many areas of the country. In some school districts, as many as half of all schools report
open positions at the level of the instructional leader (Hampton & Purcell, 2005). This
movement of individuals in and out of the school system can have a disruptive effect on
school-level factors, as well as on student achievement (Hatch, 2000). Among other
things, it is the role of the instructional leader to define a mission geared toward learning
objectives, promote a positive instructional climate, supervise teaching, monitor student
progress, and manage decisions about curriculum and instruction (Corallo & McDonald,
2001; Goldberg, 2001; Hampton & Purcell, 2005; Steiner & Kowal, 2007).
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In order to effectively address these responsibilities, instructional leaders must
develop a relationship with other individuals at the school. Thus, anytime instructional
leadership changes occur, efforts to improve student achievement are likely to suffer,
regardless of the quality of the instructional leadership to begin with. In other words, at
least in the short-term, schools in which instructional leadership changes are made are
likely to encounter an increased number of obstacles to success simply based on the
disruptive nature of change at the school-level (Hatch, 2000). In fact, when an influential
leader leaves, it is not uncommon for all reform efforts to get put on hold as it is often
unknown whether instructional leaders will support existing educational plans or whether
new plans will be put in place (Bayless, 2004). These program changes often occur,
regardless of the quality of the instructional leader being replaced.
While prior research suggests a stable positive impact of instructional leaders on
student achievement scores, much of this research has been done cross-sectionally at one
point in time, and few have looked at the quantitative effect of changes in instructional
leadership on student achievement. This has the potential to introduce a methodological
problem in that the relationships to be built in order to achieve maximal impact of the
instructional leader on student achievement may take years to establish (Hatch, 2000).
Given this, cross-sectional studies cannot fully answer the question of how instructional
leadership changes affect student outcomes. Instead, a longitudinal investigation of how
these changes affect student outcomes may provide a more complete picture of the
trajectory of effect and may fill a hole in the literature base.
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Effective Assessment of Early Literacy Skills

Another issue closely related to bridging the achievement gap for disadvantaged
students is use of effective assessment of early literacy skills. Assessments are intended to
measure the extent to which individual students grasp important concepts and skills. In the
case of reading achievement, assessments are used to determine whether individual
students have mastered the early literacy skills necessary to become accomplished readers.
While this is definitely one of the prominent uses of assessment, assessing these skills in
isolation without any other consideration for the instructional needs of the student does
not necessarily lead to improved reading outcomes. Furthermore, well-trained teachers
can learn valuable information about student strengths and weaknesses in a relatively
short period of time through careful use of assessment embedded in the regular
curriculum.
Research on effective instruction and assessment in reading has identified four
ways in which early literacy assessment can be used as a tool to guide instruction. These
four purposes are (a) screening, (b) progress monitoring, (c) diagnosing, and (d)
determining student outcomes (Coyne & Harn, 2006; Rabinowitz et al., 2007; Torgesen,
2002). For the purposes of this research, assessment was used as a screening tool to
identify student reading achievement level at the beginning of each school year, and as an
outcome measure at the end of each year. More specifically, students were assessed
through use of the Dynamic Indicators of Basic Early Literacy Skills (DIBELS)
benchmark assessments at the beginning of each year. Based on scores on these
beginning of year benchmark assessments, students were grouped into categories that
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served as a guide to reading instruction throughout the school year. Furthermore, the
DIBELS benchmark assessments were re-administered at the end of each school year.
Scores on end-of-year benchmark assessments were used as outcome measures to
determine growth in reading achievement for each student. Teachers and reading coaches
were also expected to administer the DIBELS progress monitoring assessments and use
the data for instructional planning and intervention.

The Reading First Initiative

As outlined previously, American Indian students face difficult challenges with
regard to becoming proficient readers. Missing out on early educational opportunities such
as preschool or early support from parents leaves many students not only under prepared
for schooling, but actually behind (Wirt et al., 2004). These students typically need more
intense intervention to catch up to their peers (Gunning, 2006; Haycock, 2001; Johnston &
Viadero, 2000; Kober, 2001; Lee, 2002). Thus, students in this population are in need of
the most effective instruction to attempt to decrease the gap in reading achievement. The
question then becomes, how do these struggling school systems make changes that will
have a significant positive impact on student achievement? During recent years, many
schools in the BIE system requested funding through the Reading First initiative. Schools
used the funding and support provided by the BIE Reading First grant to attempt systemwide change at the school level in order to refocus efforts on increasing reading
achievement.
Reading First federal monies were awarded to schools with a higher percentage of
children at risk of reading failure. Specifically, this initiative funded “professional
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development; scientifically based instructional programs, materials, and strategies; valid
and reliable screening, diagnostic and ongoing classroom assessments; and statewide
accountability and leadership structures” (US Department of Education, 2007, p. 1). The
goal was to ensure that every child read at or above grade-level by the end of the 3rd grade.
There were four main requirements. The first requirement was that schools use reading
programs developed using scientifically based reading research (SBRR). Funding was
provided to schools to obtain new reading materials, or to evaluate and petition to use
existing programs based on SBRR critiera.
The second requirement was that teachers and reading coaches regularly attend
professional development training sessions to “ensure that all teachers have the skills they
need to teach these programs effectively” (U.S. Department of Education, 2008, p. 1).
Professional development workshops were held two to three times a year and were
designed to train leadership, coaches, and teachers in effective instructional practices,
fidelity of implementation, and the five Big Ideas of literacy in hopes of improving
instructional effectiveness and thus student outcomes. The rationale for ongoing
professional development was to train Reading First staff to adhere to teaching practices
based on SBRR in order to increase the positive impact on students.
The third requirement was a strong and engaged Reading First leadership within
schools. Leadership included a principal whose role as instructional leader meant strong
engagement with Reading First staff in reviewing progress data and making instructional
decisions. Additionally, principals were expected to conduct regular classroom ‘walkthroughs’ and provide feedback to teachers regarding teaching effectiveness and fidelity
of implementation. Building-level coaches were also funded and trained to provide
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leadership, model use of reading programs and effective instruction, conduct classroom
observation, provide feedback to teachers, and oversee progress monitoring and data use.
Finally, Reading First school staff were required to administer valid and reliable
assessments to regularly monitor student progress and plan instruction and intervention.
Both the DIBELS progress monitoring assessments and curriculum-based measures were
used to identify students most at risk of reading failure, and for evidence-based decisionmaking to decrease the incidence of below-grade-level reading. The BIE’s program
leadership recommended that the DIBELS progress monitoring assessments be
administered at least bi-weekly to students with strategic or intensive needs, and at least
monthly to students reading on grade level.
The Reading First initiative also supported early identification of students at risk
of reading failure. Schools were given increased funding to provide differentiated
instruction specifically geared towards student needs. Schools were required to utilize
frequent monitoring of student progress, which allowed identification of students in need
of additional intervention. Reading First funds also allowed for additional instructional
time and personnel support to be provided to the students the furthest behind in an effort
to accelerate their learning and bring them closer to reading at grade level. Schools funded
with Reading First funds used a three-tiered approach to instruction that provided
increased instruction based on student performance (National Center on Response to
Intervention, 2008). Tier I of the three-tiered approach consisted of a minimum of 90
minutes of classroom instruction using core reading programs
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Tier II applied to struggling readers who were near grade level or approximately
one year behind, and consisted of intervention beyond that provided during the core
reading block. Students in this group often received instruction using supplemental
reading materials and additional practice based on more explicit instructional techniques.
Tier III consisted of those students reading well below grade-level. Students at this
tier received even more intensive intervention and increased instruction than those in tier
II, and also often received instruction based on replacement core reading programs that
were more systematic and explicit in instructional methods (National Center on Response
to Intervention, 2008). Tier III students were also scheduled for reading instruction and
practice beyond the 90-minute reading block, in smaller groups, and with more frequent
assessment of progress.
Using the three-tiered approach to instruction in this manner was beneficial in that
it removed the subjective impressions of teachers regarding their students in placing
students in performance categories. Instead, it focused on making data-driven decisions to
best address the needs of all students.

Reading First in the Schools: Case Study Example
While the implementation of Reading First looked different in many BIE schools
depending on things like reading programs used, timeliness of hiring and retaining
reading coaches and staff, the effectiveness and buy-in of the teaching staff and school
leadership, the size of the school, and the area of the country in which the school was
located, many things were similar across settings. To more explicitly outline what the
Reading First initiative looked like in the BIE schools, a composite description of typical
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BIE schools that closely followed the BIE’s Reading First model is provided below.
Reading programs and Reading First staff. The first year of funding (which
began in March, 2004) focused mainly on the purchase of materials and hiring highly
qualified reading coaches, teachers, and paraprofessionals to meet objectives proposed by
schools who were awarded Reading First subgrant funding.
During the first full school year (i.e., 2004-2005), schools implemented a core
reading program with a strong focus on implementing with fidelity, adhering to the
minimum 90-minute reading instruction block, and regularly monitoring student progress.
Schools with high percentages of students with intensive needs added a replacement core
program mid-year to better meet the needs of those struggling readers and to increase their
progress towards on-grade-level reading.
During the second full year of Reading First funding, more complete
implementation of a three-tiered model of instruction better addressed the needs of all
learners and provided stronger intervention for struggling readers. Replacement core
reading programs were used at most schools with students identified with intensive needs.
Near the end of the 2005-2006 school year, core reading programs were strengthened by
the addition of lesson maps designed to help teachers select lesson activities best aligned
with the five Big Ideas of research-based reading instruction and templates that helped
teachers provide additional instruction and practice for students on key concepts and
skills. These templates and lesson maps were designed by staff at the Western Regional
Reading First Technical Assistance Center (WRRFTAC) and later distributed through an
external provider. The templates and lesson maps were not designed for all basal reading
programs used in BIE schools.
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Most schools attempted to assign existing highly qualified staff as reading
coaches, while others hired coaches who had not previously taught at the school. Schools
in some remote locations struggled to hire qualified coaches and began the school year
without reading coaches. Additionally, school leadership in many BIE schools regularly
changed, and in the first two years of full implementation, many schools experienced new
administrators and coaches across time. Reading First teachers and paraprofessionals also
had high-turnover at some schools, which required constant training and retraining as new
staff were hired.
Professional development. During the first year of implementation, Reading First
teachers and staff at all funded schools attended professional development trainings during
the summer and throughout the school year. These trainings focused on fidelity of
implementation of core reading programs, the reading research, and the five key
components of literacy: phonemic awareness, alphabetic principle, fluency, vocabulary,
and comprehension.
Because of the remote locations of many of the schools, and the difficulties in
obtaining qualified substitute teachers, professional development for teachers during the
second full year of implementation occurred mostly during summer months. School
leadership and reading coaches continued to attend large-group professional development
at a central location during the school year. The format for these trainings became a
“train-the-trainer” model in which coaches and administrators were then expected to
return to schools and train the teachers and staff in the concepts and methods learned.
While this model was logistically more efficient, it relied on the skills and effectiveness
of reading coaches and administrators, and the buy-in of school staff. Additionally
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during the second year, schools in which students were not making sufficient progress
were targeted for on-site technical assistance and monitoring, with less support provided
to schools that continued to meet progress criteria.
The third year of implementation included further refining of the implementation
of the BIE’s Reading First model. Continued professional development and on-site
technical assistance were provided to promote strong implementation of programs, refine
teaching methods, and increase use of progress data for instruction and intervention.
Additionally, on-site technical assistance and monitoring were increased for schools that
were in need of additional intervention in order to increase student success in reading,
while schools in which student progress met the BIE’s Reading First criteria received little
on-site technical assistance and monitoring.
Three-tiered model of instruction and regular progress monitoring. The
Reading First initiative called for consistent and frequent monitoring of student progress
in order to provide increased instructional support to those students most in need in a
timely manner so as to keep them from falling further behind. Decisions as to the amount
and type of instruction provided to each student were to be data-based, with students
assigned to instructional groups based on their performance on DIBELS benchmark and
curriculum-based assessments. During the first full year of implementation, many BIE
Reading First schools administered the DIBELS progress monitoring and curriculumbased assessments as recommended, but staff at other schools resisted administering the
DIBELS assessments with Palm technology and thought the curriculum-based
assessments required too much time for administration.
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During the second full year of Reading First, use of assessment data for
instructional grouping and planning increased as school staff saw results from successful
Reading First schools and received additional technical assistance to administer the
assessments and use the data for instructional planning.
By the third full year of implementation, funding was no longer provided to
schools in which the BIE’s Reading First model had not been adequately implemented to
increase student progress and meet funding criteria.

Summary: Reading First Initiative
Each year, achievement data are reported to the federal government by states
funded through the Reading First initiative; the BIE’s Reading First results showed that a
majority of BIE schools had made substantive gains (Callow-Heusser, 2006, 2007, 2008;
Callow-Heusser & Allred, 2005). In other words, a majority of students in these schools
increased their reading performance as measured by the DIBELS benchmark
assessments, as well as through increases in reading skills as measured by the Stanford
Achievement Test, version 10, Reading First version (SAT-10 (RF)) overall scores and
subtest scores in phonological awareness, phonics, reading fluency, vocabulary, and
reading comprehension. While this is a positive outcome, few studies to date have
examined student achievement longitudinally following Reading First interventions, and
none has focused on the American Indian student population. Although students may
make initial gains, over time how does this relationship change? Does this short-term
increase in performance lead to long-term gain over time? Are there other issues, such as
the amount of exposure to reading instruction or the type of reading program used that
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enhance or hinder student performance over time? Furthermore, because the Reading First
initiative requires a great deal of system-level change in each participating school, the
level of implementation in the first year of funding is often much different than the level
of implementation in the third year of funding. It seems plausible that as the level of
implementation increases over time, this would lead to changes in student achievement
over time. A teacher implementing to a higher degree is likely to be more effective and
thus have students who perform at a higher level. Despite this assumption, few studies to
date have investigated how increasing student exposure to Reading First over multiple
grades affects reading outcomes, specifically among American Indian children. Given the
above gaps in the literature base, the proposed research will address the following two
research questions:
1. Of the influences on student achievement available in the current dataset which
are related to differential student reading achievement at the student, teacher, and school
level over time for those kindergarten through third grade students enrolled in BIE
Reading First schools in the 2004-05 school year?
2. How does reading ability differ in students of each grade who have received
only one year of instruction under Reading First versus students in the same grade who
have received two and three years of Reading First instruction?
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METHOD

Participants

The dataset used in the current study consisted of over 3,600 American Indian
students in kindergarten through third grade in 23 BIE schools funded under the Reading
First initiative. In order to qualify for Reading First funding, schools in the proposed
study were among the lowest performing schools in the nation in terms of reading
proficiency. All schools were considered to have high percentages of students living in
poverty, as a large percentage of the student body received free or reduced lunch.
Although enrollment in BIE schools is open to people living in surrounding communities,
the sample was considered to consist of 100% American Indian students as the
percentage of other ethnicities in the sample is very small, and estimated at less than 1%.
Data for the proposed study were collected as part of an external evaluation
project contracted through the BIE and carried out by EndVision Research & Evaluation,
LLC. The external evaluation called for DIBELS benchmark assessments to be
administered to all students by the external team three times a year during the initial two
years and at the end of the year in the final year included in the current report. When the
external team was not contracted to administer the DIBELS benchmark assessments,
reading coaches and their support staff administered the assessments. Furthermore,
classroom observations were conducted during all site visits except the first one in fall,
2004. Overall, the average number of kindergarten through third grade classroom
observations in schools ranged from between 20% to 100% of Reading First classrooms,
depending on factors such as the time of year, evaluation budget, absence rate for
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teachers, or changing staff during any school year. Leadership interviews were conducted
during every visit, and staff interviews were also conducted at least once per year. Beyond
classroom teachers, those included in interviews and surveys were staff who provided
additional reading intervention to students but who were not the primary teacher assigned
to a K-3 Reading First classroom. Thus, the interview and survey process included
paraprofessionals, reading coaches, principals, and other staff who were involved in
Reading First activities at the school. The 23 schools in the current study began receiving
Reading First funding prior to the 2004-2005 school year so materials could be ordered
and staff hired and trained. The schools were expected to implement the Reading First
model during the 2004-2005 school year. Three years of data were available for 17
schools, while two years of data were available for the other six schools. These six schools
did not continue to meet funding criteria and were not awarded funding during the third
year of the BIE’s Reading First program.

School Characteristics
The 23 schools included in the study sample represent a diverse range of American
Indian tribes across 10 states and all regions of the country. These schools were both
grant-funded and BIE-funded, and all fell under the general category of BIE schools. The
BIE is represented through the US Department of Education as a state of its own, despite
the variety of schools, states, and cultures combined therein. Table 1 displays the count of
each type of school (i.e. grant-funded or BIE-funded) in the sample by region of the
country in which each school was located.
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Table 1
School Count by Geographic Location and Funding
Type
Location
Midwest/Eastern
Navajo
Pacific
Pueblo

Grant-funded
5
8
2
0

BIE-funded
2
3
0
3

Besides covering all areas of the country, the schools in the current sample also
differed greatly in size. The number of students at each school ranged from a low of near
15 students across all three time points to a high of over 1,000 students across the same
three time points. Although the size of the school can potentially have an effect on the
number of resources available to instructional leadership teams, no analyses were done
prior to the current study as to whether size of school did in fact affect student outcomes.
Figure 1 displays the number of students at each school over the 3-year time period for
each of the 23 schools. The average number of students sampled per school across the
three time points was 241. This number differed by year as well as by grade. Table 2
displays the median number and average number of students in each grade included in the
sample for each of the three years.
Cultural differences. The schools included in the current study contained
students from a wide range of cultural backgrounds and influences. One major cultural
difference present in each school related to the predominant tribal culture of the area.
Table 3 displays the main tribal affiliation for each of the schools in the current sample.
As can be seen, three major tribes were represented by 18 schools, with five other tribes
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Figure 1. Number of students included in the study sample by school
(School N = 23).

Table 2
Median and Average Student Count per School, by Grade and Year of Implementation

Grade
K
1
2
3

Time 1
Median Mean
25
32
22
27
22
29
20
27

Time 2
Median Mean
20
23
20

30
28
26

Time 3
Median Mean

17
20

26
26
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Table 3
School Count by Primary Tribal Affiliation

Tribal affiliation
Chippewa/Ojibwe
Navajo
Pueblo
Other

School count
5
10
3
5

represented by a single school as well. Parenting styles, community involvement, or
community acculturation in general may differ substantially from one tribe to another.
These cultural differences can carry over into the climate of the schools, and thus have
the potential to impact student learning in unknown ways. Despite these cultural
differences and the potential effect they may have on student learning, measurement
of cultural characteristics was outside the scope of the current project. This has the
potential to introduce bias into the results, and offers an area for further research.

Teacher Characteristics
Few descriptives were available in regard to teacher characteristics. The average
number of years each participant had been a teacher was 15.64 (SD = 10.00, median =
15.00), while the average number of years each teacher had spent at the current school
was 14.03 (SD = 10.26, median = 13.00). Teacher turnover was an issue in the study
sample, with few teachers remaining in the same grade or at a school the full three years
of the study. In other words, grade-level teacher change from year to year was common,
and this change had many potential causes, including but not limited to teacher attrition
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and teacher re-assignment within the same school. As part of the goal of Reading First is
to increase the effectiveness of teachers at each school, a frequently changing teacher
population both limits generalizability of results to other school settings as well as limits
the amount of growth that can be seen in each teacher. Table 4 displays the number of
teachers present at each shool during each year of the study as well as the retention
percentage from year to year. As can be seen, teacher turnover was a substantial issue
among the schools. Teacher retention ranged from 51-19%, with an average teacher
retention rate of 34% over the three years of implementation and across all grades.

Procedure

Three main sources of information were used to gather data for the proposed
study. Student performances information on early literacy skills was primarily measured
with the DIBELS benchmark assessments recommended for use with each grade level. In
the past two decades, much research has been conducted to develop assessment measures

Table 4
Teacher Count and Grade-Level Retention by Grade, Across Implementation
Years
Teacher count
Teacher grade-level retention
a
Grade
Time 1 Time 2 Time 3
T1 to T2 T2 to T3 T1 to T3
K
53
1
58
49
44.6%
2
46
46
30
51.1%
46.5%
37.0%
3
46
45
36
33.8%
32.1%
19.0%
a.
From Time 2 to Time 3 6 schools were removed from study, therefore T3
teacher count is lower.

39
that accurately predict student outcomes and that are aligned with the five key areas of
literacy. The DIBELS assessments focus on three of the five Big Ideas in reading:
phonemic awareness, alphabetic principle, and fluency. Since the passing of the No Child
Left Behind Act and the Reading First initiative in 2001, the use of the DIBELS
assessments has steadily increased to the point that nearly 2 million students are now
tested using DIBELS assessments each year (Pearson, 2006). Five subtests comprise the
DIBELS benchmark assessments used by BIE Reading First schools. Of these, three are
relevant to the current research: letter naming fluency (LNF), nonsense word fluency
(NWF), and oral reading fluency (ORF). Different forms of the DIBELS assessments are
available appropriate for different grade levels, as well as alternate forms within grade
levels to allow for repeated assessment. Additionally, frequency and timing of
administration varies according to grade level. For example, first grade students take the
LNF subtest at the beginning of the year but not at the end of the year, whereas third grade
students take the ORF subtest at all three benchmark time points.
Because it is important to use instruments that yield scores that can be interpreted
as reliable and valid and that are aligned to reading standards, a review of the literature
on both the reliability and validity of the DIBELS assessment instruments was
conducted. Ten studies were discovered, including a technical adequacy review manual
written by the developers of the instrument. Estimates of reliability as well as estimates of
several types of validity were included, and are summarized below.

Reliability

Based on the technical report for the DIBELS measures (Good, Kaminski, Shinn,
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Bratten, & Laimon, 2002), the three assessments utilized in the current research yield
results that can be interpreted in both reliable and valid ways in comparison to other
reading assessments. Table 5 contains reliability estimates for each subtest as reported in
the technical manual. Reliability estimates range from 0.67-0.96 across all subtests. For
the LNF subtest, the median reliability estimate for kindergarten was 0.89, while the
median reliability estimate for the first grade was 0.86. Both of these reliability estimates
are in the moderate-to-high range (Cohen, 1988). Furthermore, the median score for the
NWF subtest was 0.83, and the median reliability estimage was 0.91 for the ORF subtest,
both of which are also moderate-to-high reliability estimates (Cohen, 1988). This suggests
that in kindergarten through second grade, scores on the DIBELS subtests can be
interpreted with a high degree of reliability. It should be noted that the technical report
reviewed did not report reliability estimates for third grade DIBELS measures. The main
test used in the third grade is ORF. ORF has the highest reliability estimate of all the
subtests investigated, and there is no reason to believe that the correlation would be
different enough in the third grade to cause concern.

Table 5
Reliability Estimates of the DIBELS as Reported in 2002 Technical Report
Type
Alternate form
Alternate form
Alternate form

Grade
K
1st
2nd

N (range)
0-215
77-231
Not reported

LNF
0.86-0.92
0.80-0.87

NWF

ORF

0.67-0.88
0.90-0.96
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Validity

Concurrent Validity
Table 6 reports concurrent validity estimate ranges for each DIBELS subtest used
in the current study. According to the results presented in the table, concurrent validity
estimates for all subtests range from 0.17-0.96 (Barger, 2003; Good, Kaminski, et al.,
2002; Hintze, Ryan, & Stoner, 2003; Kamii & Manning, 2005; Rouse & Fantuzzo, 2006;
Wilson, 2005). Median validity estimates were 0.37 forthe LNF subtest, 0.48 for the
NWF subtest, and 0.73 for the ORF subtest. Results suggest that scores on the three
DIBELS subtests used in this study do approximate scores on other standardized

Table 6
Concurrent Validity of the DIBELS Assessments
Test or criterion
Stanford-Binet Verbal
Reasoning
Stanford-Binet Abstract
Visual
W odcock Johnson Readiness
Cluster
Comprehensive Test of
Phonological Processing
Developmental Reading
Assessment
Slosson Oral Reading Test
Stanford-Binet Verbal
Reasoning
Stanford-Binet Abstract
Visual
W odcock Johnson Readiness
Cluster
Slosson Oral Reading Test
DIBELS ORF
Arizona Instrument to
Measure Standards
North Carolina End of Grade
Reading
TORF

Grade
K

N (range)
54-131

LNF
0.26-0.32

K

59-131

0.17-0.31

K

0-66

0.64-0.76

K

86

0.38-0.59

K

330

0.62

0.62

K
1 st

107
0-147

0.20-0.35

0.56
0.17-0.40

1 st

0-147

0.18-0.37

0.21-0.37

1 st

62-126

0.41-0.72

0.35-0.59

1 st
1 st
3 rd

101
101
241

3 rd

38

0.73

3 rd

10-133

0.91-0.96

NW F

ORF

0.62
0.70
0.74
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measures. It should be noted that none of the six studies investigated the validity of
DIBELS measures in the second grade. The main test used in the second grade is ORF.
ORF has the highest validity estimage of all the subtests investigated, and there is no
reason to believe that the correlation would be different enough in the second grade to
cause any concern.
Predictive Validity
Predictive validity indicates the extent to which any test can predict performance
on any other test. In the case of the DIBELS assessments, because they are used as an
assessment tool to measure the degree to which students have mastered the necessary
early reading skills to become fluent readers, it is important that they predict well student
scores on standardized tests of reading. Based on the results found in Table 7, the
DIBELS are in fact predictive of later performance on other tests. Seven studies reported
on the predictive ability of the DIBELS (Buck & Torgesen, 2003; Callow-Heusser &
Leonard, 2008; Good, Simmons, & Kame’enui, 2001; Good, Kaminski, et al., 2002;
Rouse & Fantuzzo, 2006; Shaw & Shaw, 2002; Vander Meer, Lentz, & Stollar, 2005).
As can be seen in the table, predictive ability correlation estimates for the
DIBELS subtests range from 0.44-0.91. These are moderate-to-high correlations and
indicate that the DIBELS assessments are adequate for use in predicting future success
on standardized tests. Median reliability estimates for the DIBELS subtests used in this
study were 0.64 for the LNF subtest, 0.62 for the NWF subtest, and 0.65 for the ORF
subtest.
Of the seven technical reports reviewed, one focused on the population of
American Indian students (Callow-Heusser & Leonard, 2008). Specifically, this study
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Table 7
Predictive Validity of the DIBELS Subtests
Test or criterion
DIBELS PSF
DIBELS NW F
Curriculum-Based MeasurementReading
W oodcock Johnson Total Reading
Cluster
Developmental Reading
Assessment
TerraNova Subtests
DIBELS ORF
DIBELS NW F
Curriculum-Based MeasurementReading
W oodcock Johnson Total Reading
Cluster
Stanford Achievement Test,
Version 10, Reading First
version
Stanford Achievement Test,
Version 10, Reading First
version
Colorado State Assessment
Program
Florida Comprehensive
Assessment Test: Susnhine
State Standards, Reading
Florida Comprehensive
Assessment Test: NormReferenced Test, Reading
Ohio Proficiency Test
Oregon Statewide Assessment:
Reading Literature
Stanford Achievement Test,
Version 10, Reading First
version
DIBELS ORF

Grade
K
K
K

N (range)
62-82
50-150
50-59

0.61-0.77
0.64-0.80

K

0-44

0.44-0.69

K

330

0.67

0.63

K
K
1 st
1 st

330
378
52-298
51-242

0.48-0.63

0.50-0.57
0.78

0.46-0.78
0.48-0.83

0.60-0.85

1 st

56-116

0.57-0.71

0.52-0.77

1 st

595

0.42-0.63

2nd

558

0.38-0.63

3 rd

58

0.73

3 rd

1102

0.70

3 rd

1102

0.74

3 rd
3 rd

318
364

0.65
0.67

3 rd

532

0.34-0.52

3 rd

57-58

0.89-0.91

LNF

NW F

ORF

found that estimates of the predictive relationship between end-of-year DIBELS ORF
scores and SAT-10 (RF) subtest scores had correlation estimates in the range of 0.34 and
0.63. As with the range of scores mentioned previously, these estimates are in the
moderate-to-high range. Additionally, 79% of the students who read on grade level as
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measured by end-of-year DIBELS benchmark assessments were proficient on SAT-10
(RF) while 92% of students with intensive needs based on the DIBELS were NOT
proficient on SAT-10 (RF). Because this study compared scores on the same measures
used in the current study, and given the reported reliability and validity estimates from
both the technical report and the individual research studies, the DIBELS measures are
adequate tools to use for assessment of early literacy skills as well as for assessment
measures to identify those students most in need of increased intervention to improve
their reading skills.

DIBELS as an Outcome Assessment
Although the DIBELS assessments were originally designed as monitoring tools,
they are also suitable for use as outcome assessments. Initially, the DIBELS indicators
were developed based on the principles of curriculum-based measurement, and were
designed to be linked to local curriculum (Kaminski & Good, 1996). Since then, current
DIBELS measures have been designed much more generically, with content drawn from
sources outside of any specific school curriculum (Fuchs & Deno, 1994). Thus, the
principles tested using the DIBELS measures relate more to broad-based skill acquisition
in relation to reading. They are meant as a snapshot indication of mastery of specific
early-literacy skills in reading. The DIBELS indicators have been used as outcome
measures to assess the impact of different reading programs on kindergarten through third
grade students’ reading performance (Bell, 2008; Crummett, 2008; Malone, 2008;
Mckenna, 2007), to predict student performance on end-of-year high-stakes tests
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(Callow-Heusser & Leonard, 2008; Shapiro, Solari, & Petscher, 2008), and for assessing
the efficacy of interventions for English Language Learner (ELL) students (Haagar &
Windmueller, 2001).
One difficulty in using DIBELS benchmark assessment subtest scores as an
outcome indicator across multiple grades is that the DIBELS subtest used changes over
time. For instance, students at the beginning of first grade are not tested using the ORF
subtest, while students in second and third grade are only tested using the ORF subtest. In
order to equate test scores over multiple time points and multiple grades, student DIBELS
benchmark subtest scores were Z-score standardized using national means and standard
deviations at each grade and for each subtest. Specifically, the subtest score used for
kindergarten was LNF to begin the year and NWF to end the year; first grade NWF
subtest scores were used at the beginning of year and ORF subtest scores were used at the
end of the year; and second and third grade ORF scores were used at both the beginning
and the end of the year. The information used to standardize each subtest score in each
grade was obtained from the University of Oregon DIBELS technical report (Good,
Kaminski, et al., 2002).

Data Collection Methods

Using these three DIBELS subtests, data were collected three times a year at the
beginning, middle, and end of each school year. Data collection itself was undertaken
using a version of the DIBELS assessments designed to be used on hand-held Palmâ
technology. This software is termed the Wireless Generation mCLASSâ:DIBELSâ, and
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is designed to be administered in less than 10 minutes per student, with results
downloadable in an electronic format in a matter of minutes (Wireless Generation, n. d.).
Based on scores on the DIBELS assessments, as well as other sources as determined by
the school administrators and staff, students at the beginning of the year were placed in
one of three instructional recommendation categories: Benchmark, Strategic, or
Intensive. Benchmark students perform at or above grade-level in terms of early literacy
skills, and are at a lower risk for developing a reading difficulties or needing additional
instruction. Students with strategic needs perform below grade level. These students may
or may not receive additional instruction, but do usually receive an altered curriculum
designed to strengthen their skills in weak areas. The final category, students with
intensive needs, includes students who fall well below the grade level mark and need
additional intervention to attain at-grade-level skills. These students may require
additional testing and assessment to determine how best to address their reading needs.
Based on their instructional group assignment, students received differentiated teaching
and instruction. Teachers monitored student progress routinely, and continued to adjust
instruction based on progress.
Along with DIBELS assessment data, end-of-year standardized test score data
were also collected. These data were from the SAT-10 (RF), which was required of all
BIE Reading First students without severe cognitive disabilities in first through thid
grades. SAT-10 (RF) data included scores on five specific subtests that map to the five
Big Ideas in reading: phonemic awareness, phonics, fluency, vocabulary, and
comprehension. Additionally, a composite score based on all five subtests and a normal
curve equivalent (NCE) score were also available. Based on the composite scores, a scaled
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score was provided for each student. As with the DIBELS data, in order to compare
students in different grades across different time points, two types of SAT-10 (RF) scores
were used. Because the range of scaled scores changes from grade to grade, NCE scores
were used in all longitudinal analyses. NCE scores have a range from 0 to 100 with a
mean of 50 and a standard deviation of 21.06. This consistent range allows scores of
students to be compared across grade. Cross-sectional analyses were conducted using the
scaled SAT-10 (RF) scores.
The final piece of data used in the present study was a measure of use of effective
teaching practices based on classroom observations. Classroom observations were
conducted at the beginning, middle, and end of each year. Because of a lack of sufficient
observation forms aligned to the BIE’s Reading First implementation for which
reliability statistics were available, the classroom observations were developed by the
evaluators and are based on information from several other classroom observation scales
as well as the literature base for effective teaching practices. Instruments used to develop
the current observation form were from many sources and included the Classroom
Observation and Analytic Protocol and Teacher Interview Protocol (Horizon Research,
2000), the Collaboratives for Excellence in Teacher Education (CETP) Classroom
Observation Protocol (Lawrenz, Hoffman, & Appeldoorn, 2002), the Effective Teaching
Practices form (Hofmeister & Lubke, 1990), the Reformed Teaching Observation
Protocol (RTOP; Sawada & Piburn, 2000), and the Teacher Performance Measure (TPM;
Stenhoff, Davey, Slocum, Lignugaris-Kraft, & Salzberg, 2004). Research on effective
teaching practices suggested several key items to be included in classroom observation.
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Based on these suggestions, the classroom observation form created for the current study
was designed to measure the following:
·

Types of activities engaged in, the time allowed for each activity, and the
length of the transition between activities;

·

Student responses elicited by teachers, and subsequent feedback from the
teacher;

·

Frequency and type of off-task student behaviors, particularly those that
disrupt other students, and the teacher’s response (or lack thereof) to those
behaviors;

·

Student grouping and overall behavior, concepts and skills taught, a
description of activities/strategies used, and a list of materials;

·

Additional factors such as use of “wait time” when eliciting student responses,
circulation throughout the room, calling randomly on students to check
understanding, evidence of planning, evidence of classroom routines, and other
factors that have research-based evidence supporting their impact on student
achievement and attitudes;

·

Rating of levels of (a) use of effective teaching practices, (b) student behavior,
and (c) fidelity of implementation (Callow-Heusser, 2006, 2007, 2008;
Callow-Heusser & Allred, 2005; Callow-Heusser, Allred, Robertson, Borman,
& Dowling, 2005).

Appendix A contains a copy of the observation form. While formal assessment of
the reliability and validity of interpretations made using scores from the classroom
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observation form have yet to be conducted using the full BIE dataset, a similar
observation form developed by EndVision Research and Evaluation staff accounted for
15% of the variability in student outcomes in a science study that included randomized
assignment to groups and multilevel analysis conducted by the researchers (CallowHeusser et al., 2005). Additionally, analysis of data at the school level for some schools
showed that over 50% of the variability in student outcomes was explained by ratings of
use of effective teaching practices, student behavior, and fidelity of implementation based
on data collected using the BIE Reading First observation form (Carnine, Callow-Heusser,
Barbero, & Scheier, in press). Classroom observers were trained to code behaviors
through observing behaviors in classrooms not affiliated with the current study, and
during the first two years of the evaluation, classrooms were observed by two people at
the same time at least once in every six observations to ensure interrater reliability in
observations. Biannual reliability checks by the members of the evaluation team have
proven to be stable over time and interrater reliability is high. All raters were former
teachers themselves, and thus were familiar with classroom teaching practices and the
information provided on the observation form.
Observations of teachers were conducted twice during the first year of
implementation, three times during the second year, and once at the end of the year
during the third year. Each observation ranged from 15 minutes to a full class period, per
proposed external evaluation activities, school, and time period. Beginning and middle
of the year observations were made randomly in a select number of classrooms. The
objective for end-of-year observations was to observe 100% of teachers each year,
although the percentage actually observed at any school ranged between 25% and 100%.
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This was due to a number of factors, such as teacher absence or change in teachers across
time. The average classroom observation coverage for most schools was approximately
80% of K-3 Reading First teachers.
Several issues exist that make using teacher data difficult given the current sample.
First, many teachers changed grades within a school, changed schools, or left the schools
included in the scope of this research during the 3-year period. For example, a year-one
third grade teacher may have been replaced by a new third grade teacher to begin year
two. Thus, although observations may have been made on both teachers, their data cannot
be compared over time. Second, over the 3-year period of the current study, many schools
moved from homeroom-only reading instruction where all students were taught by their
homeroom teacher to a walk-to-read program in which some to all students move from
one classroom to another or were taught by other instructors in their homeroom
throughout the school year. Thus, assigning teacher effectiveness scores to homeroom
teachers in these instances did not accurately reflect the true level of effectiveness
students were exposed to during reading instruction. Finally, many classrooms included
paraprofessionals who were in charge of the instruction of small groups of students during
reading instruction. In this case, the effectiveness of the paraprofessional would be a more
accurate indicator of the quality of instruction received by students in these small groups,
but the dataset included only homeroom teacher assignments.
To deal with these methodological issues, rather than using homeroom teacher
effectiveness scores in the analyses, teacher effectiveness scores for teachers and
paraprofessionals who led small group instruction and who were observed were averaged
per grade and school. This averaging of scores accounts for all individuals involved in
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teaching students during reading as well as accounts for the issue of students moving
from one classroom to another to receive reading instruction within a given year.
Teacher and staff demographic characteristics were obtained through use of a
short survey completed at the middle or end of each year. This survey included
information such as number of years teaching, type of professional degree and training
obtained, type of institution from which this training was received, and years at the
Reading First school. For the purposes of the current research, only years teaching was
used as a predictor in the statistical analyses.

Classification of Other Predictors

Several other predictors were used in the analysis to determine which factors led
to greater student achievement over time. Beyond student-level DIBELS instructional
recommendation level and grade-level average teacher variables, the additional studentlevel variables of Reading Program and Extra Instructional Time as well as school-level
variables of Instructional Leadership Changes and ELLstatus were also used in the
analyses. A description of each of these variables follows.

Reading Program
Three main types of reading program were used in the BIE’s Reading First
program: Basal reading programs, basal Programs Plus Systematic and Explicit
Instruction and Practice (PPSEIP), and DI programs. Direct Instruction programs tend to
utilize the most explicit instructional techniques and are often used to instruct the
students with the most intensive reading needs. Basal Programs Plus Systematic and
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Explicit Instruction and Practice provided explicit instruction and practice in specific key
reading skills, and helped teachers select activities from the reading programs that were
most aligned to the five Big Ideas from the reading research. For example, the
WRRFTAC templates and lesson maps were designed to be used with most of the basal
reading programs implemented within BIE Reading First schools, and specifically
targeted students who read just at grade level (and hence, were at risk of falling below
grade level) and students with strategic needs. Basal reading programs were those
published and distributed by the major publishers of reading programs, such as Houghton
Mifflin, Scott Foresman, Harcourt, SRA, and others. While the publishers of these
programs claim the programs are “evidence-based,” no high-quality studies of program
effectiveness had been published when Reading First was funded. For the purposes of
this study, student assignment to reading program type was based on responses to reading
coach and teacher surveys given at the beginning and end of each year of
implementation.

Extra Instructional Time
The guidelines of the Reading First initiative suggest that all students receive a
minimum of 90 minutes of reading instruction each day. Beyond this, individual students
may or may not receive additional instructional time based on their learning needs and
the school model for implementing Reading First. For instance, those students with
intensive intervention needs often received from 15 to 90 minutes of additional reading
instruction each day. Thus, the variable Extra Instructional Time represents the number
of additional minutes of reading instruction each student received in addition to the
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required 90 minutes. This amount of extra instruction differed between schools, grades,
and Instructional Recommendation categories. Data for this variable was collected
through reading coach and teacher surveys.

Instructional Leadership Changes
Because the Reading First initiative requires a great deal of staff buy-in as well as
organization from reading coaches and administrators for implementation to be
successful, changes in instructional leadership positions over time had the potential to
affect implementation. While schools naturally experience staff changes over time,
change at the level of the administrator or the reading coach can potentially impact
implementation at a higher level than loss of teachers over time. Thus, the Instructional
Leadership Change variable reflects the number of changes that occurred over time in
building-level principals or reading coaches. Schools in which one administrator or
reading coach change occurred were differentiated from those in which no changes or
two or more changes occurred.
While often leadership changes are limited to school-level administrators, in this
case, due to the guidelines explicit in the Reading First Initiative, administrators and
reading coaches were considered as an integral part of the instructional team, and thus,
changes in administrative leadership were extended to instructional leaders as well.
Specifically, the Reading First initiative emphasized the development of a strong
collaborative environment in which reading coaches and administrators shared in the
commitment to improve reading achievement in students through use of scientifically
based reading research as well as through consistent feedback and professional
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development opportunities for teachers and staff. Furthermore, both administrators and
reading coaches were expected to provide a supportive instructional leadership presence
in the classroom on a daily basis. In some instances, the size of the school as well as
turnover from year to year led to a blending of roles that made it appropriate to include
both administrators and reading coaches together in the Instructional Leadership Change
determination. For instance, in schools in which administration changes occurred, it was
often the role of the reading coach to maintain implementation of the policies set forth in
Reading First. The reverse of this scenario was also possible. In some instances, reading
coach turnover led to principals becoming more actively involved in classroom modeling
and professional development for teachers. The inability to split out reading coach
changes in contrast to administrative changes while still maintaining an acceptable
sample size for this variable led to the combination of both administration and reading
coach turnover in the Instructional Leadership Change variable.

English Language Learner (ELL) Status
Schools that had average kindergarten Peabody Picture Vocabulary Test (PPVT)
(Pearson Assessments, 2008) scores greater than one standard deviation below mean
PPVT scores were classified as ELL schools to begin the analyses. These schools had
students who entered Kindergarten with lower overall vocabulary and thus were at-risk
for falling behind their English-speaking peers. Schools classified as ELL generally have
average reading scores that fall below schools classified as non-ELL, which was the case
in this sample as well.
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Analysis

Two questions were addressed in the current study: (a) Of the influences on
student achievement available in the current dataset, which are related to differential
student reading achievement at the student, teacher, and school level over time for those
kindergarten through third grade students enrolled in BIE Reading First schools in the
2004-05 school year? ; and (b) How does reading ability differ in students of each grade
who have received only one year of instruction under Reading First versus students in the
same grade who have received two and three years of Reading First instruction? The R
statistical software package, version 2.7.1, was used to conduct the proposed analyses (R
Development Core Team, 2008).
A multilevel longitudinal regression analysis was conducted to answer research
question one. This question addressed which factors may be related to student reading
achievement over time. Two analyses were conducted, each using separate outcome
variables. The first used end-of-year DIBELS benchmark assessment subtest scores as
the outcome, while the second used end-of-year SAT-10 (RF) composite scores. Both
types of outcome scores (DIBELS and SAT-10 (RF)) were utilized in separate analyses
to address the pros and cons of each outcome. For instance, DIBELS tests are used as
both a progress monitoring tool and as an end-of-year outcome assessment. Thus,
students are familiar with these tests, which could lead to bias in end-of-year scores. In
contrast, the SAT-10 (RF) test is meant as an end-of-year test and is not geared to track
changes in student progress over time.
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These analyses consisted of four contextual levels, with predictors entered at each
level corresponding to school, teacher, and student characteristics, as well as a level for
time. The school-level covariates included information on stability of instructional
leadership and administration, reading program used, and whether or not the school
enrolled a high percentage of ELL students. The grade-level variables included average
ratings of use of effective teaching practices and average years of teaching experience.
The student-level variables consisted of DIBELS Instructional Recommendation group
membership and beginning of year scores on LNF, NWF, or ORF, depending on grade.
Table 8 includes a list of variables included at each of the three levels, excluding time, as
it was the only covariate entered at the first level. Table 9 shows basic descriptive
information for each of these variables. Including variables for different levels in the
model allows the modeling of variation at each level, thus helping to adjust for clustering
of students within schools and within classroom. This has the effect of more closely
estimating the standard error of the parameter estimates, which increases the accuracy of
conclusions based on those results. Because Year 1 beginning of year DIBELS
benchmark assessment scores were used as a covariate to equate students at the
beginning of the study, Year 2 entering kindergartners, and Year 3 entering
kindergartners and first graders were excluded from all longitudinal analyses.
Along with testing the main effects of each covariate on the outcomes, moderator
relationships were also tested. This was done through use of interaction terms in the
statistical model. Specifically, moderator relationships were investigated between time
and many of the covariates in the model, such as average use of effective teaching
practices and instructional group.
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Table 8
School, Grade-Average, and Student Level Predictors
Level
School

Predictors
Instructional leadership changes, English Language Learning status

Grade

Average use of effective teaching practices, average years teaching

Student

DIBELS Instructional Recommendation Category, Beginning of Year
DIBELS Benchmark Assessment Scores specific to grade, type of
reading program, extra instructional time

Table 9
Descriptive Staatistics for School, Grade-Average, and Student Level Predictors
Variable
School level
English-Language Learner status
Instructional leadership change
Grade-average level
Grade-level average use of effective
teaching practices
Grade-level average years teaching
Student level
Baseline DIBELS Standardized score
Extra instructional time
Instructional recommendation level
Reading program

Min

Max

SD

Type

0.00
0.00

1.00
2.00

NA
NA

Categorical
Categorical

1.75

4.11

0.96

Continuous

1.50

32.50

7.59

Continuous

-2.19
0.00
0.00
0.00

4.46
120.00
2.00
2.00

0.71
23.55
NA
NA

Continuous
Continuous
Continuous
Continuous

Outcomes
DIBELS scaled score
-2.93
4.39
0.86
Continuous
SAT-10 (RF) NCE score
0.00
99.00
18.65
Continuous
Note. SAT-10 (RF) = Stanford Achievement Test, Version 10, Reading First Version.
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To address which factors affect differential student achievement, variables such as
DIBELS beginning of year benchmark assessment LNF, NWF, or ORF scores, gradelevel average use of effective teaching practices, school-level ELL status, and extra
instructional time by student were included in the model. Statistical significance and
practical significance were both examined to determine which factors affect reading
outcomes and for which students. All continuous predictor variables were centered prior
to any analyses, to aid in interpretation of results.
To address the second research question of how reading ability differs in those
students in the same grade who received one, two, or three years of Reading First
instruction, a set of multilevel cross-sectional regression analyses were conducted. An
analysis was conducted for each of the four grade levels included in the study (K through
3). The reason for this approach was that each year a new group of students begins
kindergarten and current students advance to the next grade. This created the conditions
for a naturalistic experiment, whereby, for example, first graders were exposed to either
none or one previous year of Reading First. Separate analyses were run using both endof-year DIBELS benchmark assessment NWF or ORF subtest scores and SAT-10 (RF)
normal curve equivalent scores, with the exception of kindergarten for which the SAT-10
(RF) scores were not gathered. The analysis determined how end-of-year scores on each
test changed over time since the inception of Reading First programs, with the goal being
to determine how much impact Reading First had on reading achievement over time. In
other words, how different were students that only received one year of instruction under
the Reading First program in comparison to those who received 2 or 3 years of instruction
using this program?
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It should be noted that students were not matched across time points. For
instance, if a student moved into a school during any of the implementation years they
were included in the grade analysis for that year regardless of the number of years they
were at the school. Thus, if a student in third grade moved into a school during the third
year of implementation, they were included in the analysis with the students who had
attended that school for all three years of implementation. Because the entire school
system was involved in the implementation of Reading First, school-wide practices were
assumed to have changed across the three years of implementation. Thus, for those
students moving into a school system after implementation of Reading First had already
begun, many of the practices of Reading First would have affected those students. In
other words, it is likely that the end-of-year scores for students moving into a school
system late would be different than if they remained in a school system for which
Reading First models were not implemented. Additionally, matching students across time
points would diminish the sample by a large enough amount to potentially artificially
impact results. Because some change in student population in any school is expected,
new additions to the dataset were retained in the research sample.
The analysis compared students in each of the grades to their same grade
counterparts who had participated in Reading First for varying amounts of time. To
expand on the example above, those students who were in the third grade when the
program began only received one year of instruction under Reading First. In comparison,
those students who were in the second grade when the program began received two years
of instruction; the first year they were in second grade, and the second year they moved to
third grade. Given this example, the analyses compared the third grade students who
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received one year of instruction under Reading First to the third grade students who
completed their second year of instruction under the program (those who were in second
grade when Reading First began). Figure 2 graphically displays the proposed groups for
analysis.

Year 1
K
1
2
3

Year 2
K
1
2
3
4

Year 3
K
1
2
3
4
5

Figure 2. Proposed cross-sectional analysis groupings.
Note:
= beginning of year grade change, still in sample;
= beginning of year grade change, no longer in sample;
= proposed cross-sectional analyses.
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RESULTS

Descriptive Statistics

Table 10 displays descriptive statistics for the end-of-year DIBELS NWF and ORF
subtest data used in the current study by grade, year of implementation, and DIBELS
baseline instructional recommendation. Figure 3 displays mean DIBELS

Table 10
Mean End-of-Year DIBELS NWF and ORF Standardized Scores by Grade, Year, and
DIBELS Baseline Instructional Recommendation

N

Year 1
M
SD

N

Year 2
M
SD

N

Year 3
M
SD

Kindergarten
Benchmark
Strategic
Intensive

124
284
285

0.33
-0.20
-0.61

0.95
0.74
0.69

First Grade
Benchmark
Strategic
Intensive

205
176
186

-0.09
-0.61
-1.12

0.81
0.60
0.36

144
250
223

0.11
-0.34
-0.76

0.73
0.74
0.58

226
164
240

0.17
-0.62
-1.35

0.55
0.44
0.51

233
167
187

0.19
-0.38
-1.03

0.70
0.69
0.69

126
200
159

0.26
-0.19
-0.74

0.67
0.67
0.74

143
172
274

0.14
-0.54
-1.59

0.55
0.41
0.66

202
153
194

0.28
-0.45
-1.21

0.60
0.45
0.78

219
151
119

0.15
-0.46
-1.07

0.71
0.62
0.77

Second Grade
Benchmark
Strategic
Intensive
Third Grade
Benchmark
Strategic
Intensive
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standardized scores corresponding to the NWF and ORF subtests for each of the 23
schools.

Figure 3. Boxplots of mean standardized DIBELS NWF and ORF score by school
(School N = 23).
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Table 11 displays descriptive statistics for the SAT-10 (RF) NCE scores by grade,
year of implementation, and DIBELS baseline Instructional Recommendation. Figure 4
displays mean NCE scores for each of the 23 schools. Note that population first and
second grade NCEs and third grade Year 3 NCEs are above the national mean for those
grades and years, indicating growth in scores beyond what might have been expected
without intervention given baseline scores.

Missing Data

An investigation of the effects of missing data on the longitudinal and crosssectional study analyses was conducted. Specifically, the numbers of students in each

Table 11
Mean SAT-10 (RF) NCE Score by Grade, Year, and DIBELS Baseline Instructional
Recommendation

N

Year 1
M
SD

N

Year 2
M

SD

N

Year 3
M

SD

First Grade
Benchmark
Strategic
Intensive

164 55.35 16.23
160 42.76 14.34
188 29.37 14.22

140
235
215

60.24
49.25
39.66

14.62
15.59
14.73

Second Grade
Benchmark
Strategic
Intensive

214 51.89 16.28
154 39.80 14.18
225 26.12 12.45

219
165
167

54.06
44.18
33.56

17.43
16.39
15.41

109
163
111

59.42
51.74
37.49

18.56
18.68
15.48

Third Grade
Benchmark
Strategic
Intensive

153 46.45 18.90
165 39.81 13.31
234 25.64 12.88

202
147
162

49.20
39.07
29.78

16.08
13.44
12.96

190
108
79

64.18
53.74
42.56

14.96
17.74
17.71
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Figure 4. Boxplots of mean SAT-10 (RF) NCE score by school (School N = 23).

grade and at each DIBELS baseline instructional level (Benchmark, Strategic, and
Intensive) were compared to understand the pattern of missing data. Table 12 shows the
breakdown of students with missing data in each grade as compared to the dataset as a
whole. As can be seen, removing students missing an outcome value for one or more time
points reduces the sample size by 11.0% overall, leaving 89.0% of data complete for three
end-of-year time points.
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Table 12
Comparison of Missing Cases by Grade, All Time Points
Included

Grade
K
1
2
3
Total

Full dataset
693
1199
1701
1599

Complete
cases
626
1068
1477
1451

Percent
remaining
90.3
89.1
86.8
90.7

5192

4622

89.0

Beyond the simple comparison by grade, perhaps a more informative approach to
understanding the pattern and potential effect of missing data on study results is to
compare the number of students at each DIBELS baseline instructional level that are
missing data over time. In other words, are the lowest performing students missing at a
rate proportional to their numbers in the original population, or are they overrepresented?
Table 13 displays the percentage of students in each grade and at each DIBELS baseline
instructional recommendation for both the full dataset and the dataset comprised only of
complete cases. As can be seen, with few exceptions percentages are quite similar across
all grades and all instructional recommendations.
To further validate the sample, baseline differences in DIBELS LNF, NWF, and
ORF standardized scores and SAT-10 (RF) NCE scores were compared for both the full
sample, including those students who were not retained in the sample, as well as the
complete cases sample, for which baseline data and end-of-year data for each of the three
time points existed for each student. Means and standard deviations for each sample can
be found in Table 14. These results indicate that the dataset including only complete cases
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Table 13
Aggregate Percent Missing Cases by Grade and DIBELS Baseline Instructional
Recommendation
Grade

Instructional
level

N

Full dataset
%

N

Complete
cases %

Difference
%

K

Benchmark
Strategic
Intensive
Missing

124
284
285
67

17.9
41.0
41.1

101
269
256

16.1
43.0
40.9

-1.8
2.0
-0.2

1

Benchmark
Strategic
Intensive
Missing

350
429
420
131

29.2
35.8
35.0

314
389
365

29.4
36.4
34.2

0.2
0.6
-0.9

2

Benchmark
Strategic
Intensive
Missing

585
530
586
224

34.4
31.2
34.5

525
466
486

35.6
31.6
32.9

1.2
0.4
-1.6

3

Benchmark
Strategic
Intensive
Missing

589
466
544
148

32.7
33.3
34.0

545
422
484

37.6
29.1
33.4

4.8
-4.2
-0.7

Table 14
Descriptive Statistics, DIBELS Baseline LNF, NWF, and ORF Standardized
Scores

Full dataset
Complete cases dataset

Mean
-0.62
-0.55

SD
0.70
0.71

t value (sig)
0.82 (n.s.)
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had a slightly lower mean than that including all data points, although this difference is
not statistically significant.
One final comparison was undertaken to determine the percentage of students who
were tested in the first year of implementation in comparison to the number who remained
in the sample to be tested at the end of the third year of implementation. Table 15 displays
these results. As can be seen, 73.5% of students who were in kindergarten during Year 1
of the study were also present as first grade students in Year 2 of the study. By Year 3, the
percent of second grade students who had been kindergarten students in Year 1 had
dropped to 47.9%. For those students who were in the first grade during Year 1 of the
study, 78.7% were tested in the second grade in Year 2, while only 56.4% were tested in
the third grade during Year 3. 76.4% of the second grade students in Year 1 were tested as
third grade students in Year 2. These students then moved on to fourth grade in Year 3
and thus dropped out of the study. The remaining percentage of students during each year
of implementation was due to new additions to the sample. These students represent
students that moved into any school after initial Year 1 data had been collected. Clearly,
these schools had high levels of enrollment and disenrollment with changing student
populations, which makes implementing programs difficult and warrants interpreting
findings with caution.
Table 15
Percent Cases Remaining by Year of Implementation and Baseline Grade
Year 1 baseline
Grade
Kindergarten
1st Grade
2nd Grade

Year 2
% Remaining cases
73.5
78.7
76.4

Year 3
% Remaining cases
47.9
56.4
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Typically, researchers strive for the lowest amount of attrition possible, although a
firm standard for what is an acceptable attrition rate for any study varies with the
population and the subject being studied. In order to mitigate the potential effect of biases
associated with missing data, all longitudinal analyses were conducted twice: once using
the full dataset and once using only those students with complete data at each possible
time point, removing any student missing data at any time. Conducting analyses in this
manner would allow for a comparison to be made between results of both approaches in
order to determine exactly how missing data affected results. Use of two datasets was
unnecessary for cross-sectional analyses because the samples were only assessed at one
time point, thus research question 2 was answered using only one dataset.

Multilevel Longitudinal Analyses

Longitudinal analyses were conducted using two separate outcome indicators: endof-year DIBELS standardized NWF and ORF scores and SAT-10 (RF) NCE scores. As
discussed above, each of these analyses was conducted utilizing both the full dataset
including missing cases and a complete dataset including only those students for whom
data was collected at each of the four time points, Baseline, End-of-Year 1, End-of-Year
2, and End-of-Year 3. Initial analyses for each outcome and each dataset were conducted
including all predictors as well as all interactions with level-1 variables. Furthermore,
initial Time 1 baseline standardized scores were included as a covariate in the model in
order to equate all students at the initial time point. This approach allowed gains in
achievement over time to be more easily distinguished and thus the impact of the
predictors on the outcomes to be more easily understood. Nonsignificant interactions were
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removed one at a time from the model specification and analyses were rerun. Once all
interactions were found to be significant, non-significant main effects were removed one
at a time (unless they helped form an interaction term) until a final model was realized.

DIBELS as Outcome
Full dataset. Table 16 displays initial model results using all predictors and all
level-1 interactions in the full dataset and end-of-year DIBELS NWF and ORF
standardized scores. After iterative removal of all nonsignificant effects, no significant
interactions remained in the model. Furthermore, other than Time and initial Baseline
score, only three variables were significant predictors of overall end-of-year DIBELS
scores: baseline DIBELS Instructional Recommendation categorization, Instructional
Leadership Changes, and Reading Program type.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the school level over time?
Instructional Leadership Changes were found to be related to decreases in average gain in
standardized reading scores, regardless of the number of changes that occurred. As
Instructional Leadership Changes increased, student scores decreased by between 0.17
and 0.20 standardized units. Specifically, those students in schools with no Instructional
Leadership Changes had greater average gain than students in schools with either one or
two or more Instructional Leadership Changes. This result was a general effect and did not
reflect any change over time. Thus, Instructional Leadership Change of any sort appears to
disrupt overall reading success at the school-level, with student reading scores ultimately
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Table 16
Full Longitudinal Model Results with End-of-Year DIBELS NWF & ORF Standardized
Scores as Outcome
Fixed effects
Predictor
Intercept

Estimate

SE

t value

-0.80

NA

NA

Time

0.19

0.15

1.25

Baseline

0.52

0.04

14.84***

Intensive v Strategic

0.32

0.14

2.20**

Intensive v Benchmark

0.43

0.16

2.76***

Basal v. PPSEIP

-0.42

0.15

-2.87***

Basal v. DI

-0.10

0.14

-0.71

0.01

0.01

0.81

Grade-Level Average Years Teaching
Grade-Level Average UETP
Extra Instructional Time
ELL
No Instructional Leadership Changes v 1 Instructional
Leadership Change
No Instructional Leadership Changes v 2 or more
Instructional Leadership Changes

0.11

0.12

0.97

<-0.001

0.002

-0.23

-0.16

0.23

-0.70

-0.19

0.49

-0.38

0.01

0.21

0.03

Time x Basal v PPSEIP

0.10

0.07

1.49

Time x Basal v DI

0.02

0.07

0.26

IvS x Basal v PPSEIP

0.09

0.08

1.15

IvB x Basal v PPSEIP

0.08

0.09

0.87

IvS x Basal v DI

-0.11

0.10

-1.10

IvB x Basal v DI

-0.18

0.12

-1.50

IvS x Grade-Level Average Years Teaching

-0.005

0.004

-1.16

IvB x Grade-Level Average Years Teaching

-0.01

0.004

-1.27

IvS x Grade Average UETP

0.02

0.03

0.79

IvB x Grade Average UETP

0.04

0.03

1.39

Time x Average Teacher Years

0.004

0.004

1.00

Time x Grade Average UETP

-0.03

0.05

-0.65

Time x ELL

0.08

0.08

0.90

Time x 1 Instructional Leadership Change

0.03

0.20

0.13

-0.10

0.08

-1.28

<-0.001

<0.001

-0.07

-0.10

0.14

-0.71

0.04

0.18

0.23

Time x 2 or more Instructional Leadership Changes
Time x Extra Instructional Time
IvS x ELL
IvB x ELL

(table continues)
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Fixed effects
Estimate

SE

IvS x 1 Instructional Leadership Change

0.11

0.20

0.55

IvB x 1 Instructional Leadership Change

-0.13

0.18

-0.72

IvS x 2 or more Instructional Leadership Changes

0.04

0.13

0.28

IvB x 2 or more Instructional Leadership Changes
IvS x Extra Instructional Time

0.01
<-0.001

0.16
0.001

0.09
-0.27

-0.001

0.002

-0.69

Predictor

IvB x Extra Instructional Time

t value

Random effects
Variance

SD

0.35

0.60

0.06

0.24

0.41

0.64

0.07

0.26

School

0.01

0.11

Residual

0.09

0.30

Group

Random slope

Student
Time
Grade
Grade Average UETP

Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; ELL = SchoolLevel English Language Learner Status; IvS = Intensive versus Strategic Instructional
Recommendation; IvB = Intensive versus Benchmark Instructional Recommendation;
UETP = Use of Effective Teaching Practices.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

suffering. These results as well as the other final reduced model results can be found in
Table 17.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the teacher level over time?
When using end-of-year DIBELS NWF and ORF standardized scores as the outcome of
interest, no statistically significant effects were found for interactions including GradeLevel Average Years Teaching or Grade-Level Average Use of Effective Teaching
Practices. No statistically significant main effects for these variables were found either.
This result could be due to the nature of the variables related to teacher effects. Because of
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Table 17
Final Reduced Longitudinal Model with DIBELS NWF & ORF Subtests as Outcome

Fixed effects
Estimate
SE
t value
Intercept
-0.28
NA
NA
Time
0.14
0.01
9.35***
Baseline
0.69
0.02
29.58***
Intensive v Strategic
0.22
0.03
7.32***
Intensive v Benchmark
0.21
0.04
5.06***
Benchmark v. Strategic
0.01
0.03
0.25
No Instructional Leadership Changes v 1
Instructional Leadership Change
-0.17
0.10
-1.69+
No Instructional Leadership Changes v 2
or more Instructional Leadership Changes
-0.20
0.09
-2.27*
Basal v. PPSEIP
0.05
0.03
2.08*
Basal v DI
-0.10
0.03
-3.35***
DI v PPSEIP
0.15
0.03
4.47***
Random effects
Group
Random Slope
Variance
SD
Student
0.25
0.50
Time
0.05
0.23
Grade
0.07
0.26
School
0.01
0.11
Residual
0.10
0.31
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.
Predictor

the movement of students into and out of classrooms based on instructional need as “walk
to read” programs were implemented, as well as the movement of teachers into and out of
each school, it was not possible to obtain teacher-level data linked to student scores across
the three years included in the research. Instead, teacher-level data was aggregated within
each grade at each school. This data aggregation could have the effect of removing some
of the variability in scores, thus making it more difficult to determine the impact of
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teacher-level variables. For example, a teacher whose score was high on use of effective
teaching practices averaged with a teacher whose score was low would result in an
average score by grade that did not adequately represent individual teacher differences.
Thus, although no statistically significant effects were found for teacher-level variables in
the current study, further investigation with teacher-level data linked to student outcomes
may help to better address the question of the relationship of teacher effectiveness on
student outcomes.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the student level over time? A
further significant finding from the full dataset analysis of DIBELS outcome scores
related to differential student achievement dealt with the effect of different Reading
Program types. After controlling for students with intensive needs who were taught
primarily using methods of Direct Instruction, statistically significant differences in
average DIBELS score were found between students in Basal reading programs and
students in Programs Plus Systematic and Explicit Instruction and Practice. Specifically,
students in Programs Plus Systematic and Explicit Instruction and Practice had higher
average gains than students in Basal reading programs. The positive impact of Programs
Plus Systematic and Explicit Instruction and Practice was a promising result, as the
WRRFTAC templates and lesson maps were used with most students in this group to
increase systematic and explicit instruction and provide practice for key reading skills.
This indicates that struggling students made gains when compared to those students who
had initially higher average scores. The magnitude of the effects of these results was small
to moderate. Average student scores in the Programs Plus Systematic and Explicit
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Instruction and Practice differed by 0.15 standardized units as compared to students being
taught by Basal reading programs. While these results were below half a standard
deviation difference in gain between groups, when the starting point for each group is
taken into consideration, namely that the readers in need of additional strategic
intervention were taught using Programs Plus Systematic and Explicit Instruction and
Practice, this result is promising.
Those students labeled as reading at grade-level or students with strategic needs
consistently had higher average DIBELS scores than those labeled as students with
intensive needs. Because initial DIBELS Instructional Recommendation labels are based
on DIBELS beginning of year subtest scores, these results were expected. In other words,
students reading on grade-level would be expected to read at a rate greater at the end of
the year than students with either strategic or intensive needs on DIBELS NWF and ORF
subtests. Interestingly, students reading at grade-level and those with strategic needs did
not significantly differ in terms of average end-of-year DIBELS standardized scores for
the NWF and ORF subtests.
No interactions with DIBELS Instructional Recommendation were found using
DIBELS NWF and ORF standardized scores. This indicates that while the gap between
the students in need of the most intensive intervention and those reading at grade-level did
not substantively decrease, it did not increase either. Thus, while past research has shown
that the gap in reading achievement trajectory between the highest achieving students and
the lowest achieving students tends to increase over time, this trend was not found in the
current data. Given that Reading First schools by definition enroll a high percentage of
students with intensive needs, this is a positive finding.
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Complete Cases Dataset
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the school, teacher, and student
levels over time? In comparison to the results using the full DIBELS dataset, results using
only the complete cases were similar. No interactions were statistically significant and the
only statistically significant main effects were baseline DIBELS Instructional
Recommendation category, number of Instructional Leadership Changes, and Reading
Program type. Results for each of these main effects did not change from one analysis to
the other. In other words, DIBELS Instructional Recommendation had the expected effect,
as students were placed in one of these categories based on initial test scores and thus
students reading at grade-level would be expected to have higher average DIBELS scores
than students in need of strategic or intensive intervention; Instructional Leadership
Changes had a general negative impact on student achievement overall; and after
controlling for students with intensive needs instructed using Direct Instruction programs,
Programs Plus Systematic and Explicit Instruction and Practice led to larger gains on
average than Basal reading programs. More students reading at grade-level were taught
using Basal instructional programs, while Programs Plus Systematic and Explicit
Instruction and Practice were used with those students with strategic needs and those
reading on grade level but near grade level cutoffs and at risk of falling behind.
Furthermore, the lack of an interaction between Reading Program type and DIBELS
baseline Instructional Recommendation indicated that students with strategic and
intensive needs were able to maintain the gap between themselves and their at grade-level
peers. This trend is positive in light of past research showing that the gap in reading
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achievement between students reading at or above grade-level and students in need of
reading intervention more often increases from year to year. Initial model results with all
predictors and all interactions with level-1 variables are found in Table B1 in Appendix B.
Final reduced model results are found in Table 18.

Table 18
Complete Cases Final Reduced Model Results with DIBELS NWF & ORF Subtests as
Outcome
Fixed effects
Predictor
Estimate
SE
t value
Intercept
-0.28
NA
NA
Time
0.14
0.01
9.49***
Baseline
0.70
0.02
29.84***
Intensive v Strategic
0.21
0.03
7.20***
Intensive v Benchmark
0.21
0.04
5.07***
Benchmark v Strategic
0.003
0.03
0.12
No Instructional Leadership Changes v 1
Instructional Leadership Change
-0.17
0.09
-1.78+
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-0.21
0.08
-2.42*
Basal v PPSEIP
0.06
0.03
2.23*
Basal v DI
-0.07
0.03
-2.46*
DI v PPSEIP
0.13
0.05
3.85**
Random effects
Group
Random Slope
Variance
SD
Student
0.24
0.49
Time
0.05
0.23
Grade
0.07
0.26
School
0.01
0.10
Residual
0.10
0.31
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practices; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.
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SAT-10 (RF) as Outcome
Full dataset. As with the previous longitudinal analyses, all predictors and all
level-1 interactions were included in the initial analysis using SAT-10 (RF) NCE scores as
the outcome. Table 19 displays the SAT-10 (RF) initial model results. As with previous
analyses, predictors were removed from the model beginning with the least significant
interactions and continuing with nonsignificant main effects until all that remained in the
model were statistically significant effects.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the school level over time? A
statistically significant interaction was found between Time and Instructional Leadership
Changes. Specifically, from Time 1 to Time 2 one Instructional Leadership Change
negatively affected students scores by an average of 5.95 NCE points. From Time 1 to
Time 3, either one Instructional Leadership Change or 2 or more Instructional Leadership
Changes led to decreases in student NCE scores. From Time 1 to Time 3, students in
schools with any Instructional Leadership Changes could expect SAT-10 (RF) NCE
scores from 4.97 to 6.07 points lower than students in schools in which there were no
Instructional Leadership Changes. Figure 5 graphically displays this relationship.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the teacher level over time?
Over time, increased Grade-Level Average Years Teaching was associated with greater
gains in student scores. Specifically, in comparison to Time 1, higher Grade-Level
Average Years Teaching was associated with an average gain of 0.35 NCE score points
for each increase in year of teaching. In other words, students instructed by a teacher with
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Table 19
Full Longitudinal Model Results with SAT-10 (RF) NCE Scores as Outcome

Fixed effects
Estimate
Intercept
54.97
Time
-3.01
Baseline
7.82
Intensive v Strategic
9.76
Intensive v Benchmark
8.69
Basal v. PPSEIP
11.76
Basal v. DI
0.33
Grade-Level Average Years Teaching
-0.41
Grade-Level Average Use of Effective
Teaching Practices
-3.83
Extra Instructional Time
-0.03
ELL
-18.88
No Instructional Leadership Changes v 1
Instructional Leadership Change
0.02
No Instructional Leadership Changes v 2
or more Instructional Leadership Changes
4.39
Time x Basal v PPSEIP
-3.81
Time x Basal v DI
-1.72
IvS x Basal v PPSEIP
-3.08
IvB x Basal v PPSEIP
-1.35
IvS x Basal v DI
-0.25
IvB x Basal v DI
-1.91
IvS x Grade-Level Average Years
Teaching
-0.04
IvB x Grade-Level Average Years
Teaching
0.14
IvS x Grade Average UETP
-0.29
IvB x Grade Average UETP
0.20
Time x Average Teacher Years
0.35
Time x Grade Average UETP
1.63
Time x ELL
6.43
Time x 1 Instructional Leadership Change
-1.68
Time x 2 or more Instructional Leadership
Changes
-3.50
Predictor

SE
NA
3.83
0.78
3.72
3.95
4.68
3.86
0.24

t value
NA
-0.79
10.04***
2.62**
2.20*
2.51**
0.09
-1.74+

2.62
0.06
6.88

-1.46
-0.48
-2.74**

9.57

0.002

6.30
2.10
1.74
2.16
2.30
2.56
2.93

0.70
-1.82+
-0.99
-1.42
-0.59
-0.10
-0.65

0.13

-0.30

0.13
0.76
0.85
0.11
1.11
2.14
3.46

1.14
-0.38
0.23
3.14**
1.47
3.01**
-0.49

1.86

-1.89+
(table continues)
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Fixed effects
Predictor
Estimate
SE
t value
Time x Extra Instructional Time
-0.01
0.02
-0.23
IvS x ELL
3.29
3.37
0.98
IvB x ELL
-0.29
4.09
-0.07
IvS x 1 Instructional Leadership Change
-3.42
4.28
-0.80
IvB x 1 Instructional Leadership Change
-0.90
3.98
-0.23
IvS x 2 or more Instructional Leadership
Changes
-4.83
2.99
-1.62
IvB x 2 or more Instructional Leadership
Changes
0.36
3.69
0.10
IvS x Extra Instructional Time
-0.01
0.03
-0.25
IvB x Extra Instructional Time
-0.06
0.05
-1.24
Random effects
Group
Random Slope
Variance
SD
Student
200.02
14.14
Time
22.40
4.73
Grade
129.72
11.39
Grade Average
UETP
7.58
2.75
School
32.02
5.66
Residual
73.86
8.59
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; ELL = SchoolLevel English Language Learner Status; IvS = Intensive versus Strategic Instructional
Recommendation; IvB = Intensive versus Benchmark Instructional Recommendation;
UETP = Use of Effective Teaching Practices.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

10 years of teaching experience could expect to have average gains of 1.75 NCE points
higher than students instructed by a teacher with five years of experience. This result is
small, and further investigation of this relationship may be needed in order to better
understand this relationship.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the student level over time?
Two student-level interactions with time were found when utilizing SAT-10 (RF) NCE
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Figure 5. Relationship between Instructional Leadership Changes and mean
SAT-10 (RF) NCE score over time.

scores as the outcome of interest. A Time by Reading Program type interaction was found
in which, in comparison to Time 1 and after controlling for students with intensive needs
instructed using Direct Instruction methods, students at Time 2 made greater average NCE
gains when instructed using Basal reading programs in comparison to Programs Plus
Systematic and Explicit Instruction and Practice methods. Students instructed using Basal
reading programs at Time 2 could expect average gains of 8.31 NCE points over students
instructed at the same time point using Programs Plus Systematic and Explicit Instruction
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and Practice methods. However, this is partially explained by the very small number of
students in the Programs Plus Systematic and Explicit Instruction and Practice group at
Time 1. The WRRFTAC templates and lesson maps were not available until near the end
of the second year of BIE Reading First implementation. At Time 3, this advantage
disappears. When looking at the main effect of Reading Program type, a slightly different
result was found. Without regard to Time, Programs Plus Systematic and Explicit
Instruction and Practice led to greater average gains than Basal reading programs. By the
end of Time 3, more schools were using WRRFTAC templates and lesson maps to
supplement Basal programs, and this supplement was designed to target students with
strategic needs and students who were reading at grade-level but just above the benchmark
cutoff. These students are much more like their on-grade-level peers and are more likely
to be able to catch up than students who are far below grade-level. Students instructed
using Programs Plus Systematic and Explicit Instruction and Practice gained an average of
10.69 to 10.99 NCE points over students not instructed with these methods. Figure 6
graphically displays this result. As can be seen in the graph, while Basal reading programs
did lead to greater gains from Time 1 to Time 2, this difference disappeared at Time 3, at
which point Basal reading program instruction alone led to a decrease in average gain.
When interpreting the main effect for Reading Program type in relation to this drop-off in
Basal reading program performance at Time 3, the increased gain for students instructed
using Programs Plus Systematic and Explicit Instruction and Practice becomes more
understandable. From Time 1 to Time 3, students instructed with Programs Plus
Systematic and Explicit Instruction and Practice made steady gains, while students with
the most intensive needs who were instructed using Direct Instruction methods did not
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Figure 6. Relationship between year of implementation and mean SAT-10
(RF) NCE score by Reading Program type, full dataset.

lose further ground. Students instructed using Basal reading programs saw some initial
gain at Time 2, but this gain disappeared at Time 3.
Main effect results for DIBELS Instructional Recommendation mimicked results
found in the analyses utilizing DIBELS NWF and ORF subtest standardized scores.
Students with intensive needs had average NCE scores below either students with
strategic needs or those reading at grade level, and no statistically significant difference
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between NCE average score was found between students with strategic needs and students
reading at grade level. Again, this is due to the ranked nature of the variable. By
definition, students with intensive needs read well below grade level, while students with
strategic needs and those reading at grade level read on average at a rate that was more
similar to one another.
No statistically significant interactions with DIBELS Instructional
Recommendation were found using SAT-10 (RF) NCE scores as the outcome. In other
words, given the current sample, students with intensive needs made overall gains similar
to students with strategic needs or those reading at grade level when analyzed in relation
to other variables in the dataset. This is not to say that these students all read at the same
level, but that their average gain from the beginning of the year to the end was similar.
Although no significant interaction effects were found, this can be taken as a positive
result. Students with the most intensive needs often lose ground when compared to other
students, thus widening the difference between a student with intensive needs and gradelevel readers. In this case, a nonsignificant finding indicates that students with intensive
needs were able to maintain the trajectory between themselves and other students. In other
words, the NCE scores of students with the most intensive needs kept pace with higher
performing students. Table 20 displays final results using SAT-10 (RF) NCE scores as
outcome.

Complete Cases
In comparing the complete cases analysis to the dataset utilizing all cases and
SAT-10 (RF) NCE scores as outcome, sime differences in results did exist. With the
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Table 20
Full Dataset Final Reduced Model Results with SAT-10 (RF) NCE Scores as Outcome
Fixed effects
Predictor
Intercept
Time 1 v Time 2
Time 1 v Time 3
Baseline
Intensive v Strategic
Intensive v Benchmark
Benchmark v Strategic
Basal v PPSEIP
Basal v DI
DI v PPSEIP
Grade-Level Average Years Teaching
No Instructional Leadership Changes v 1
Instructional Leadership Change
No Instructional Leadership Changes v 2 or
more Instructional Leadership Change
Time 1 v Time 2 x Basal v PPSEIP
Time 1 v Time 3 x Basal v PPSEIP
Time 1 v Time 2 x Basal v DI
Time 1 v Time 3 x Basal v DI
Time 1 v Time 2 x DI v PPSEIP
Time 1 v Time 3 x DI v PPSEIP
Time 1 v Time 2 x Grade-Level Average Years
Teaching
Time 1 v Time 3 x Grade-Level Average Years
Teaching
Time 1 v Time 2 x No Instructional Leadership
Changes v 1 Instructional Leadership Change
Time 1 v Time 2 x No Instructional Leadership
Changes v 2 or more Instructional Leadership
Changes
Time 1 v Time 3 x No Instructional Leadership
Changes v 1 Instructional Leadership Change
Time 1 v Time 3 x No Instructional Leadership
Changes v 2 or more Instructional Leadership
Changes

Estimate

t value

SE

41.94
10.06
0.98
9.63
4.60
5.47
-0.87
10.69
-0.31
10.99
0.01

NA
2.35
3.83
0.62
0.79
1.09
0.88
2..55
1.54
2.78
0.09

NA
4.28***
0.26
15.62***
5.79***
5.03***
-0.99
4.19***
0.20
3.95**
0.11

2.27

4.39

-5.20
-11.57
-3.64
-8.31
1.12
-3.25
-5.01

3.98
2.51
4.04
1.56
3.10
2.56
3.27

0.08

0.10

0.79

0.35

0.15

2.25*

-5.95

1.76

-3.38**

-2.23

1.67

-1.33

-6.07

3.24

-1.87+

-4.97

2.91

-1.71+

0.52
-1.31
-4.60***
-0.90
-5.32***
0.36
-1.27
-1.53

(table continues)
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Random effects
Group

Random Slope

Student
Time
Grade
School
Residual

Variance
174.08
19.75
41.43
45.01
72.05

SD
13.19
4.44
6.44
6.71
8.49

Note. PPSEIP = Programs Plus Systematic and Explicit Instructional and Practices; DI = Direct
Instruction Reacing Programs; Basal = Basal Reading Programs; + < 0.10,
* < 0.05,
** < 0.01, *** = < 0.001.

exception of the Time by Reading Program type interaction, none of the Time interactions
from the full dataset analysis remained statistically significant. Both a DIBELS
Instructional Recommendation by Instructional Leadership Change interaction and
DIBELS Instructional Recommendation by Reading Program interaction were found to be
statistically significant when using only complete cases. With the exception of
Instructional Recommendation and main effects associated with the interactions, no
further main effects were found when utilizing only complete cases and SAT-10 (RF)
NCE scores as outcome. Initial model results using complete cases only and SAT-10 (RF)
NCE scores as outcome are found in Table B2 of Appendix B.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the school level over time? A
statistically significant interaction was found between DIBELS Instructional
Recommendation and Instructional Leadership Changes. In comparison to students
reading at grade level, students with intensive needs could expect to score an average of
4.44 NCE points lower when attending a school in which one Instructional Leadership
Change took place as compared to a school in which no Instructional Leadership Changes
took place. Figure 7 graphically displays this result.
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Figure 7. Relationship between number of Instructional Leadership Changes
and mean SAT-10 (RF) NCE score by beginning of year DIBELS Instructional
Recommendation.

Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the student level over time? The
interaction between Time and Reading Program type suggested that the different reading
program types were more successful during different periods of implementation. In
comparing Time 2 to Time 1 and after controlling for students with intensive needs who
were instructed almost exclusively with Direct Instruction methods, Time 2 students
instructed using Basal reading programs had greater average NCE gains than those
instructed using Programs Plus Systematic and Explicit Instruction and Practice methods.
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As explained previously, the WRRFTAC templates and lesson maps were not available
until near the end of Year 2, so the number of students in this group in Year 1 was small.
Because many more students as well as many more grade-level readers were instructed
using Basal reading programs, greater average standardized gains would be expected
when compared to struggling readers. When comparing Time 3 to Time 1, this result
changed. At Time 3, students instructed using Programs Plus Systematic and Explicit
Instruction and Practices made greater average gains than those instructed using Basal
reading programs. At Time 3, students instructed using Programs Plus Systematic and
Explicit Instruction and Practices gained an average of 6.19 NCE points over students
instructed using Basal reading programs. Because NCE scores have a range from zero to
100, in essence Time 3 students instructed using Programs Plus Systematic and Explicit
Instruction and Practices gained an average of nine of 100 points over those instructed
using Basal reading programs. This relationship is shown in Figure 8. As explained
previously, most students in this group already read on grade level although potentially
near grade-level cutoffs, or were students with strategic needs who read below grade level
but less so than students with intensive needs. These groups clearly benefited from the
more systematic and explicit instruction provided by the Programs Plus Systematic and
Explicit Instruction and Practices.
Students with the most intensive needs gained slightly on SAT-10 (RF) NCE
scores in comparison to other groups. Two specific points should be noted: these
students did not lose ground, as would be expected traditionally, and as these students
reached grades in which reading comprehension was more established, they maintained
progress without falling further behind. A DIBELS Instructional Recommendation by
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Figure 8. Relationship between year of implementation and mean SAT-10 (RF)
NCE score by Reading Program type.

Reading Program interaction was found suggesting that grade-level readers and those with
strategic needs had larger gains than students with intensive needs when instructed using
Basal reading programs; but given the defining characteristics of students with intensive
needs (namely, reading proficiency well below grade-level) as well as the small number of
students with intensive needs instructed using Basal reading programs, this result is not
unexpected. As with the Time by Reading Program interaction, Basal reading programs
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were more often used with grade-level readers and those with strategic needs, while Direct
Instruction methods were more often used with students with intensive needs. This
discrepancy in sample size between groups as well as the purpose of each of the reading
programs likely affected the results. The more noteworthy finding suggested by these
results was that students with intensive needs were able to match the learning gains of
students reading at grade-level and those with strategic needs when instructed using
Programs Plus Systematic and Explicit Instruction and Practice or Direct Instruction
methods. More research is needed to more fully understand the impact of each Reading
Program on students with intensive needs, as the limitations of the current study do not
allow for an accurate picture of gain in students with intensive needs. Table 21 shows
results for the final model using only complete cases.

Summary of Longitudinal Analyses
In summary, results of the multilevel longitudinal analyses suggest that the impact
of Reading First practices were similar when comparing student average DIBELS NWF
and ORF standardized scores and SAT-10 (RF) NCE scores. Specifically, when using
DIBELS NWF and ORF subtest standardized scores as the outcome of interest, findings
suggested that Instructional Leadership Changes had a general negative impact on student
success. In other words, Instructional Leadership Changes were found to be linked to
lower average school-level gain when compared against schools in which no Instructional
Reading Program interaction was found suggesting that grade-level readers and those with
strategic needs had larger gains than students with intensive needs when instructed using
Basal reading programs; but given the defining characteristics of students with intensive
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Table 21
Complete Cases Final Reduced Model Results with SAT-10 (RF) NCE Scores as
Outcome
Fixed effects
Estimate

SE

t value

44.90

NA

NA

Time 1 v Time 2

5.51

0.77

7.19***

Time 1 v Time 3

-1.54

2.46

-0.63

Baseline

Predictor
Intercept

12.09

0.67

18.07***

Intensive v Strategic

7.00

1.52

4.61***

Intensive v Benchmark

7.50

1.77

4.23***

Benchmark v Strategic

-0.53

1.26

-0.42

Basal v PPSEIP

2.05

1.66

1.24

Basal v DI

2.77

1.50

1.84+

-0.73

1.76

-0.41

DI v PPSEIP
No Instructional Leadership Changes v 1
Instructional Leadership Change
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes

1.41

3.45

0.41

-5.78

3.10

-1.87+

IvS x Basal v PPSEIP

-3.86

1.69

-2.28*

IvB x Basal v PPSEIP

-3.06

1.61

-1.90+

IvS x Basal v DI

-5.42

1.85

-2.93**

IvB x Basal v DI

-5.49

2.10

-2.62**

IvS x DI v PPSEIP

1.24

2.01

0.62

IvB x DI v PPSEIP

2.60

2.13

1.22

-0.83

1.41

-0.59

0.54

2.05

0.26

BvS x DI v PPSEIP

-1.37

2.18

-0.63

Time 1 v Time 2 x Basal v PPSEIP

-3.89

1.52

-2.56**

Time 1 v Time 3 x Basal v PPSEIP

6.19

2.97

2.08*

-4.68

1.20

-3.91***

BvS x Basal v PPSEIP
BvS x Basal v DI

Time 1 v Time 2 x Basal v DI
Time 1 v Time 2 x Basal v DI

1.97

2.96

0.67

Time 1 v Time 2 x DI v PPSEIP

0.48

1.59

0.30

Time 1 v Time 2 x DI v PPSEIP
IvS x None v 1 Instructional Leadership
Change
IvB x None v 1 Instructional Leadership
Change

3.90

2.27

1.72+

-2.33

2.05

-1.14

-4.44

2.21

-2.01*
(table continues)

91

Fixed effects
Predictor
IvS x None v 2 or More Instructional
Leadership Changes
IvB x None v 2 or More Instructional
Leadership Changes
BvS x None v 1 Instructional Leadership
Change
BvS x None v 2 or More Instructional
Leadership Changes

Estimate

SE

t value

0.02

1.91

0.01

-1.44

2.09

-0.69

2.57

2.08

1.23

1.22

2.08

0.59

Random effects
Group

Random Slope

Student

Variance

SD

99.28

9.96

Time 1 v Time 2

12.67

3.56

Time 1 v Time 3

39.62

6.29

31.09

5.58

Grade
School

23.12

4.81

Residual

76.90

8.77

Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; IvS = Intensive
versus Strategic Instructional Recommendation; IvB = Intensive versus Benchmark
Instructional Recommendation; BvS = Benchmark versus Strategic Students.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

Leadership Changes took place. Furthermore, when utilizing SAT-10 (RF) NCE scores as
the outcome of interest, the impact of Instructional Leadership Changes was felt most by
students with intensive needs.
The reading program with which a student was instructed had an impact on student
achievement in analyses utilizing either outcome. Specifically, when comparing DIBELS
NWF and ORF subtest standardized scores and after controlling for students with
intensive needs who were primarily instructed using Direct Instruction methods, students
instructed using Programs Plus Systematic and Explicit Instruction and Practice made
greater gains than either students instructed using Direct Instruction methods or those
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instructed with Basal reading programs. When using SAT-10 (RF) NCE scores as the
outcome of interest, this relationship remained true, although initial Reading Program type
interactions with Time indicate that from Time 1 to Time 2 Basal reading programs led to
greater gain, but that this advantage disappeared from Time 1 to Time 3, during which
Programs Plus Systematic and Explicit Instruction and Practice were implemented. The
WRRFTAC templates and lesson maps were not designed for students with intensive
needs, and schools used these tools only with students performing near grade-level or
students with strategic needs. Thus, given the limitations of the current analyses,
conclusions cannot be made about the impact of Reading Program on students with
intensive needs.
Students with the most intensive needs did not differ in the amount of gain made in
overall achievement as compared to students with strategic needs or those reading at
grade-level when DIBELS NWF and ORF subtest standardized scores were the outcome
of interest. This result suggests that while students with intensive needs did not make
gains great enough to eliminate the reading achievement gap between themselves and
their peers, that gap also did not widen. This same result is reflected using SAT-10 (RF)
NCE scores as well. Further research is needed into the specific practices that lead to the
most gain in students with intensive needs.
The impact of changes related to grade-level average teacher variables in relation
to DIBELS NWF and ORF subtest standardized scores was not established in the current
DIBELS NWF and ORF subtest analyses, although a small effect for Grade-Level
Average Years Teaching was found when using SAT-10 (RF) NCE scores as the outcome
of interest. Because student-level data was linked to homeroom teachers who did not
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necessarily teach their homeroom students, and because “walk-to read” programs were
implemented at most schools, additional research with teacher-level variables linked to
student outcomes is important.

Cross-Sectional Analyses

As with the longitudinal analyses, cross-sectional analyses were conducted using
two separate outcome indicators: DIBELS standardized end-of-year scores and SAT-10
(RF) end-of-year normal curve equivalent (NCE) scores. Separate analyses were run for
each grade from kindergarten to third grade, with different DIBELS subtests used as
outcome depending upon the grade being considered. Kindergarten analyses were based
on end-of-year NWF standardized scores, while first grade, second grade, and third grade
analyses utilized end-of-year ORF standardized scores. Kindergarten students are not
required to take the SAT-10 (RF), and thus only one analysis was conducted for this
grade. The purpose of the cross-sectional analyses was to determine whether or not
implementation of Reading First practices over a span of three years actually increased
student learning over that time. Because of this, no interaction terms were included in the
cross-sectional analyses and initial analyses for each outcome and each grade were
conducted including all main effect predictors. These main effects were included in order
to control for variability in scores for these variables and to allow for more precise
estimate of the effect of implementation year on student outcomes. As with the
longitudinal analyses, non-significant predictors were removed one at a time.
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Kindergarten Analyses
DIBELS as outcome. Initial kindergarten analyses can be found in Table 22.
After removing all nonsignificant predictors, Implementation Year, DIBELS beginning of
year Instructional Recommendation category and Extra Instructional Time remained in the
model. Because DIBELS Instructional Recommendation category is assigned based on
student beginning of year scores, this result was expected, with higher outcome scores for
students reading at grade level as compared to either students with strategic needs or
students with intensive needs. Although possible, it would be very difficult for a student
with intensive needs to surpass the reading level of a student reading at grade level within
the span of one year. Thus, it was expected that at the end of the year the majority of
students who began the year with intensive needs would read at a level below that of those
who began the year reading at grade level, even if substantial gains in reading
achievement were achieved. As the students with intensive needs increased their reading
achievement, students reading at grade level would also likely increase or maintain their
reading achievement level, on average, as well.
How does reading ability differ in kindergarten students during the first year of
Reading First versus students in the same grade during years two and three of Reading
First instruction? Implementation year was found to be a significant predictor of student
end-of-year DIBELS NWF subtest scores. More specifically, end-of-year NWF subtest
reading scores increased by 0.53 standardized points from Year 1 to Year 2 and 0.48
standardized points from Year 1 to Year 3. This represented a half a standard deviation
unit change in student achievement from Year 1 to either Year 2 or Year 3. This is a
considerable amount of change, especially when considering that a large majority of
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Table 22
Kindergarten Cross-Sectional Full Model, DIBELS NWF Subtest as Outcome
Fixed effects
Predictor
Estimate
SE
t value
Intercept
0.22
NA
NA
Implementation Year 1 v Year 2
0.58
0.17
3.52***
Implementation Year 1 v Year 3
0.58
0.15
3.77***
Intensive v Strategic
0.32
0.07
4.89***
Intensive v Benchmark
0.74
0.09
8.70***
Basal v PPSEIP
0.02
0.09
0.18
Basal v DI
0.07
0.11
0.61
Grade-Level Average Years Teaching
-0.004
0.02
-0.22
Grade-Level Average Use of Effective
Teaching Practices
-0.06
0.08
-0.75
ELL
0.22
0.48
0.46
No Instructional Leadership Changes v 1
Instructional Leadership Change
-0.08
0.27
-0.30
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-0.04
0.41
-0.11
Extra Instructional Time
-0.02
0.003
-4.70***
Random effects
Group
Variance
SD
Grade
0.05
0.23
School
0.04
0.63
Residual
0.64
0.80
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; ELL = SchoolLevel English Language Learner Status.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

kindergarten students began the school year with little or no early-literacy skills. Based on
this result, the impact of Reading First on kindergarten end-of-year DIBELS NWF
standardized subtest scores was substantial and increased through time, indicating stronger
implementation across time. Figure 9 graphically displays this relationship.
Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the school, teacher, or student
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Figure 9. Relationship between year of implementation and kindergarten mean
standardized DIBELS NWF end-of-year score.

level? Extra Instructional Time had a negative impact on student learning. For every 5
minutes of extra instruction that a student received, their DIBELS NWF end-of-year
scores, on average, dropped by 0.10 standardized units. This negative trend could be
related to the students who generally receive additional instruction. Typically, a student
received additional instruction when they had strategic or intensive intervention needs. In
fact, assignment of extra instructional time was one type of intervention often attempted
for these students. Thus, students receiving additional instructional time often already had

97
scores that were below those of grade-level readers. The apparent negative impact of
Extra Instructional Time is likely related to the lower initial scores of students receiving
intervention. Table 23 displays the final model results.

First Grade Analyses
DIBELS as outcome. Initial analysis results using first grade data can be found in
Table 24. After removing all nonsignificant predictors, Implementation Year, DIBELS
beginning of year Instructional Recommendation category, Reading Program, school-level
ELL status and Extra Instructional Time all remained statistically significant. As with the
kindergarten analysis, the result for DIBELS beginning of year Instructional
Recommendation category was expected. Students reading at grade level at the beginning
of the year tended to have higher average end-of-year DIBELS ORF scores than either
students with strategic needs or students with intensive needs. Each of the remaining main
effects is discussed in turn below.
How does reading ability differ in first grade students during the first year of
instruction under Reading First versus students in the same grade during years two and
three of Reading First instruction? Given all other statistically significant predictors in the
final first grade model, no effect of implementation year was found for first grade students
in Year 1 in comparison to Year 2, and a slight negative trend in scores from Year 1 to
Year 3 was found. This result is contrary to what was expected and is likely a function of
the relationship among predictors in the final model. In other words, while mean scores
from one year to the next increased for first grade students, when included in a model with
other statistically significant predictors, this increasing relationship was unable to be
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Table 23
Kindergarten Cross-Sectional Final Reduced Model, DIBELS NWF Subtest as Outcome
Fixed effects
Predictor
Estimate
Intercept
0.16
Implementation Year 1 v Year 2
0.53
Implementation Year 1 v Year 3
0.48
Intensive v Strategic
0.31
Intensive v Benchmark
0.66
Benchmark v Strategic
-0.36
Extra Instructional Time
-0.02
Random effects
Group
Variance
Grade
0.04
School
0.24
Residual
0.61
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

t value
NA
5.19***
4.87***
6.40***
10.00***
-5.54***
-6.22***

SE
NA
0.10
0.10
0.05
0.07
0.06
0.003
SD
0.21
0.49
0.78

determined using the statistical methods employed in this report. Much of the variance in
scores was thus accounted for in the statistically significant relationships between end-ofyear standardized ORF scores and the other significant predictors in the model. Based on
these results, it appears that across time with same-grade cohorts, Reading First had a
more steady impact on first grade student DIBELS end-of-year standardized ORF scores,
on average. Average gain in the first grade remained constant across implementation
years. This indicates that while on average first grade students did make academic gains
within each year successive cohorts did not necessarily gain more after increased exposure
to Reading First procedures. Statistically significant effects for the increased exposure to
Reading First practices were found for all other grades and using both DIBELS NWF and
ORF standardized subtest scores as well as SAT-10 (RF) NCE scores as outcome.
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Table 24
First Grade Cross-Sectional Full Model, DIBELS ORF Subtest as Outcome
Fixed effects
Predictor
Estimate
SE
t value
Intercept
-0.93
NA
NA
Implementation Year 1 v Year 2
-0.04
0.13
-0.33
Implementation Year 1 v Year 3
-0.18
0.14
-1.33
Intensive v Strategic
0.42
0.07
5.76***
Intensive v Benchmark
0.99
0.07
13.73***
Basal v PPSEIP
0.16
0.11
1.54
Basal v DI
0.01
0.12
0.06
Grade-Level Average Years Teaching
0.01
0.01
1.52
Grade-Level Average Use of Effective
Teaching Practices
-0.01
0.07
-0.19
ELL
-0.23
0.17
-1.34
No Instructional Leadership Changes v 1
Instructional Leadership Change
0.16
0.19
0.83
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-0.07
0.16
-0.44
Extra Instructional Time
-0.003
0.002
-1.63
Random effects
Group
Variance
SD
Grade
0.05
0.21
School
0.01
0.11
Residual
0.36
0.60
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; ELL = SchoolLevel English Language Learner Status.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

Of the influences on student achievement available in the current dataset, which are
related to differential student reading achievement at the school, teacher, or student level?
Students taught using Programs Plus Systematic and Explicit Instruction and Practice
gained at an average rate of 0.19 standardized points over students being taught using Basal
reading programs. Given that students with strategic needs were more often taught using
Programs Plus Systematic and Explicit Instruction and Practice methods, this suggests that
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the gap between these students and the grade-level readers instructed using Basal methods
decreased in the first grade, on average. Furthermore, schools classified as ELL status
made lower overall average gains in standardized reading achievement as compared to
their non-ELL counterparts. Results indicate that non-ELL schools gained an average of
0.34 standardized DIBELS ORF units as compared to ELL schools. Finally, Extra
Instructional Time had a small negative impact on student end-of-year DIBELS ORF
scores. For every 10 minutes of extra instructional time given to a student, their end-ofyear DIBELS ORF scores could be expected to decrease by 0.03 standardized units. As
with the kindergarten results, this could be based on the number of students with strategic
and intensive needs who received extra instructional time as part of their intervention
strategy. Students with strategic and intensive needs by definition have reading scores
lower than their peers that read at grade-level. Thus, the negative effect of Extra
Instructional Time is likely due to a difference in reading fluency between those who
receive additional instructional time and those who do not. First grade DIBELS
standardized ORF results are found in Table 25.
SAT-10 (RF) NCE scores as Outcome. Of the influences on student achievement
available in the current dataset, which are related to differential student reading
achievement at the school, teacher, or student level? In comparison to using DIBELS as
the outcome measure, SAT-10 (RF) NCE analyses yielded slightly different results. As
compared to the DIBELS results, when using the SAT-10 (RF) NCE scores as outcome,
Grade-Level Average Use of Effective Teaching Practices and Instructional Leadership
Changes replaced Reading Program, school-level ELL status, and Extra Instructional Time
as significant predictors of student reading achievement. In the case of Grade-Level
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Table 25
First Grade Cross-Sectional Final Reduced Model, DIBELS ORF Subtest as Outcome
Fixed effects
Predictor
Estimate
SE
t value
Intercept
-0.81
NA
NA
Implementation Year 1 v Year 2
0.03
0.09
0.29
Implementation Year 1 v Year 3
-0.17
0.09
-1.89+
Intensive v Strategic
0.40
0.06
6.45***
Intensive v Benchmark
1.03
0.06
17.76***
Benchmark v Strategic
-0.63
0.04
-14.09***
Basal v PPSEIP
0.19
0.08
2.52*
Basal v DI
0.07
0.08
0.91
DI v PPSEIP
0.12
0.07
1.64
ELL
-0.34
0.09
-3.85***
Extra Instructional Time
-0.003
0.002
-2.11*
Random effects
Group
Variance
SD
Grade
0.03
0.18
School
<0.001
<0.001
Residual
0.40
0.63
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; ELL = SchoolLevel English Language Learner Status.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

Average Use of Effective Teaching Practices, each increase in classroom management
score led to an average increase of 3.02 SAT-10 (RF) NCE points. Along with this
finding, two or more Instructional Leadership Changes were found to have a negative
impact on student achievement. Student achievement decreased by an average of 10.51
SAT-10 (RF) NCE points when schools saw two or more Instructional Leadership
Changes. Results for Implementation Year were not significant using SAT-10 (RF) NCE
scores as outcome. Initial model results utilizing SAT-10 (RF) NCE outcomes are found
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in Table B3 in Appendix B, while first grade final model SAT-10 (RF) NCE results are
found in Table 26.

Second Grade Analyses
DIBELS as outcome. Initial analysis results using second grade data can be
found in Table 27. After removing all nonsignificant predictors, Implementation Year,
beginning of year DIBELS Instructional Recommendation and Extra Instructional Time
were found to be statistically significant. As with both kindergarten and first grade
analyses, the result for DIBELS beginning of year Instructional Recommendation
category was expected. Students reading at grade level at the beginning of the year tend to
have higher average end-of-year DIBELS ORF scores than either students with strategic
needs or students with intensive needs. Both remaining main effects are discussed below.
How does reading ability differ in second grade students during the first year of
instruction under Reading First versus students in the same grade during years two and
three of Reading First instruction? A statistically significant effect of Implementation
Year was found in which second grade students in both Year 2 and Year 3 had higher
average end-of-year DIBELS standardized ORF subtest scores than students in Year 1.
Student end-of-year DIBELS ORF scores increased by an average of 0.21 standardized
points in Year 2 and 0.17 standardized points in Year 3. This represents just under a
quarter of a standard deviation increase in second grade DIBELS ORF scores between
time points. Thus, second grade students appear to have been positively impacted through
exposure to Reading First practices. Year 2 students were impacted slightly more than
Year 3 students, although both gains are substantial. Figure 10 graphically displays this
relationship.
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Table 26
First Grade Cross-Sectional Final Reduced Model, SAT-10 (RF) NCE Score as
Outcome
Fixed effects
Estimate
Intercept
30.30
Implementation Year 1 v Year 2
2.03
Implementation Year 1 v Year 3
0.20
Intensive v Strategic
10.17
Intensive v Benchmark
22.71
Benchmark v Strategic
-12.53
Grade-Level Average Use of Effective
Teaching Practices
3.02
No Instructional Leadership Changes v 1
Instructional Leadership Change
-2.38
No Instructional Leadership Changes v 2
or more Instructional Leadership Changes
-10.51
Random effects
Group
Variance
Grade
15.92
School
34.14
Residual
176.91
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.
Predictor

SE
NA
1.68
1.97
1.07
1.04
0.91

t value
NA
1.21
0.10
9.47***
21.83***
-13.84***

1.10

2.74*

2.76

-0.86

3.29

-3.19**
SD
3.99
5.84
13.30

Of the influences on student achievement available in the current dataset, which
are related to differential student reading achievement at the school, teacher, or student
level? As with the kindergarten and first grade analyses, Extra Instructional Time had a
negative impact on student end-of-year scores. For every 10 minutes of extra instruction a
student received, their end-of-year average DIBELS ORF score decreased by 0.03
standardized units. This could be due to the larger number of students with strategic and
intensive needs receiving extra instructional support as part of their reading intervention,
so as a group, they would not be expected to have average scores as high as students
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Table 27
Second Grade Cross-Sectional Full Model, DIBELS ORF Subtest as Outcome
Fixed effects
Predictor
Estimate
SE
t value
Intercept
-1.13
NA
NA
Implementation Year 1 v Year 2
0.21
0.07
3.12**
Implementation Year 1 v Year 3
0.19
0.07
2.59*
Intensive v Strategic
0.70
0.05
14.93***
Intensive v Benchmark
1.41
0.05
29.64***
Basal v PPSEIP
0.08
0.07
1.21
Basal v DI
0.09
0.07
1.20
Grade-Level Average Years Teaching
-0.01
0.01
-0.65
Grade-Level Average Use of Effective
Teaching Practices
0.05
0.03
1.81
ELL
0.001
0.19
0.004
No Instructional Leadership Changes v 1
Instructional Leadership Change
-0.10
0.11
-0.96
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-0.17
0.16
-1.05
Extra Instructional Time
-0.003
0.001
-2.25*
Random effects
Group
Variance
SD
Grade
0.01
0.09
School
0.04
0.20
Residual
0.25
0.50
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; ELL = SchoolLevel English Language Learner Status.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

reading on or above grade level who received less additional instructional time. Final
second grade DIBELS ORF subtest results can be found in Table 28.
SAT-10 (RF) as outcome. Of the influences on student achievement available in
the current dataset, which are related to differential student reading achievement at the
school, teacher, or student level? As compared to results using DIBELS ORF subtest

105

Figure 10. Relationship between year of implementation and 2nd grade mean
standardized DIBELS ORF subtest score.

standardized scores as the outcome, SAT-10 (RF) NCE results include two additional
statistically significant effects that the DIBELS ORF subtest analysis did not include.
Grade-level Average Years Teaching and Instructional Leadership Changes were both
found to have a statistically significant effect on end-of-year student SAT-10 (RF) NCE
scores. Grade-level Average Years Teaching had a positive impact on student scores. A
student taught by an instructor with 10 years of experience could expect to score an
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Table 28
Second Grade Cross-Sectional Final Reduced Model, DIBELS ORF Subtest as Outcome
Fixed effects
Predictor
Estimate
Intercept
-1.08
Implementation Year 1 v Year 2
0.21
Implementation Year 1 v Year 3
0.17
Intensive v Strategic
0.69
Intensive v Benchmark
1.40
Benchmark v Strategic
-0.71
Extra Instructional Time
-0.003
Random effects
Group
Variance
Grade
0.01
School
0.03
Residual
0.25
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

t value
NA
3.61***
2.87***
16.98***
33.30***
-19.24***
-3.52***

SE
NA
0.06
0.06
0.04
0.04
0.04
0.001
SD
0.12
0.16
0.50

average of 3.65 NCE points higher than a student taught by an instructor with 5 years of
experience. Two or more Instructional Leadership Changes were related to a decrease in
SAT-10 (RF) NCE achievement. In schools where two or more Instructional Leadership
Changes took place, student scores were, on average, 9.09 NCE points lower. The main
effect for implementation year was also the same using either DIBELS or SAT-10 (RF) as
an outcome measure, with Year 2 students gaining an average of 6.95 NCE points and
Year 3 students gaining an average of 8.12 NCE points over what students in Year 1
scored. Additionally, note that by the end of Year 3, student average SAT-10 (RF) NCE
scores were near the national average of 50, which is at the 50th percentile and above the
40th percentile cutoff that many consider to be “at grade level.” This finding is important
given the goals of Reading First: to have all students reading on grade level by the end of
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third grade. Figure 11 graphically displays this relationship. Initial model results are
found in Table B4 in Appendix B while final model results are found in Table 29.

Third Grade Analyses
DIBELS as outcome. Initial analysis results using third grade data can be found
in Table 30. After removing all nonsignificant predictors, Implementation Year, DIBELS
beginning of year Instructional Recommendation category and Instructional Leadership
Changes were found to be statistically significant in the final model. As with all other
cross-sectional analyses, the result for DIBELS Instructional Recommendation category
was expected. Students reading at grade-level at the beginning of the year tend to have
higher average end-of-year DIBELS ORF scores than either students with strategic needs
or students with intensive needs. Both remaining main effects are discussed below.
How does reading ability differ in third grade students during the first year of
instruction under Reading First versus students in the same grade during years two and
three of Reading First instruction? Students in Year 2 and Year 3 had higher average endof-year DIBELS ORF scores than students in Year 1. Students in Year 2 gained an average
of 0.30 standardized units and students in Year 3 gained an average of 0.26 standardized
units over what students in Year 1 gained. This is over a quarter of a standard deviation
gain in DIBELS ORF score across these time points. Thus, third grade students appear to
have been positively impacted through exposure to Reading First principles, with Year 2
students gaining slightly more than Year 3 students, although Year 3 scores show an
increase over Year 2 scores. Figure 12 graphically displays these results.
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Figure 11. Relationship between year of implementation and 2nd grade mean
SAT-10 (RF) NCE score.

Of the influences on student achievement available in the current dataset, which are
related to differential student reading achievement at the school, teacher, or student level?
Instructional Leadership Changes were found to negatively impact student end-of-year
DIBELS ORF subtest standardized scores. One Instructional Leadership Change led to a
0.14 standardized point decrease in end-of-year scores on average while two or more
Instructional Leadership Changes led to a 0.20 standardized point decrease in end-of-year
scores. Final third grade results are found in Table 31.
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Table 29
Second Grade Cross-Sectional Final Reduced Model, SAT-10 (RF) NCE Score as
Outcome
Fixed effects
Estimate
Intercept
32.04
Implementation Year 1 v Year 2
6.95
Implementation Year 1 v Year 3
8.12
Intensive v Strategic
9.85
Intensive v Benchmark
19.35
Benchmark v Strategic
-9.50
Grade-Level Average Years Teaching
0.73
No Instructional Leadership Changes v 1
Instructional Leadership Change
-5.90
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-9.09
Extra Instructional Time
-0.16
Random effects
Group
Variance
Grade
37.25
School
35.44
Residual
141.08
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.
Predictor

t value
NA
2.36*
2.58*
8.98***
17.03***
-9.25***
2.33*

SE
NA
2.94
3.15
1.10
1.14
1.03
0.31
4.11

-1.43

4.53
0.03

-2.01*
-4.69***
SD
6.10
5.95
11.88

SAT-10 (RF) as outcome. Of the influences on student achievement available in
the current dataset, which are related to differential student reading achievement at the
school, teacher, or student level? All statistically significant SAT-10 (RF) effects were the
same and in the same direction as when looking at end-of-year DIBELS ORF subtest
scores. Implementation Year was statistically significant, with students in Year 2 and Year
3 outperforming students in Year 1. Students in Year 2 scored an average of 2.63 NCE
points higher than those in Year 1 while students in Year 3 scored an average of 4.84 NCE
points higher than those in Year 1. Figure 13 graphically displays this result. Final model

110
Table 30
Third Grade Cross-Sectional Full Model, DIBELS ORF Subtest as Outcome
Fixed effects
Predictor
Estimate
SE
t value
Intercept
-1.04
NA
NA
Implementation Year 1 v Year 2
0.19
0.10
1.79+
Implementation Year 1 v Year 3
0.26
0.12
2.12*
Intensive v Strategic
0.80
0.07
11.60***
Intensive v Benchmark
1.55
0.07
21.60***
Basal v PPSEIP
-0.09
0.09
-1.09
Basal v DI
-0.11
0.12
-0.92
Grade-Level Average Years Teaching
-0.01
0.005
-2.02*
Grade-Level Average Use of Effective
Teaching Practices
0.04
0.04
1.03
ELL
-0.54
0.33
-1.64
No Instructional Leadership Changes v 1
Instructional Leadership Change
-0.19
0.09
-2.26*
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
0.13
0.34
0.40
Extra Instructional Time
-0.002
0.002
-1.11
Random effects
Group
Variance
SD
Grade
0.01
0.11
School
<0.001
<0.001
Residual
0.30
0.55
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs; ELL = SchoolLevel English Language Learner Status.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

results using SAT-10 (RF) NCE scores are found in Table 32. Initial model results are
found in Table B5 in Appendix B.

Summary of Cross-Sectional Results
The cross-sectional results set out to answer the question of whether or not Reading
First exposure led to greater gains in reading achievement over each of three
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Figure 12. Relationship between year of implementation and 3rd grade mean
standardized DIBELS ORF subtest score by DIBELS Instructional
Recommendation level.

implementation years through a comparison of same-grade cohorts. Results suggest that
this is in fact the case. With the exception of first grade, increasing year of implementation
led to greater average gains in student reading achievement that were statistically
significant. In other words, students with more exposure to Reading First practices had
greater average gains than those with less exposure. The gains in reading achievement in
each year of implementation ranged from roughly a quarter to a half standard deviation in

112
Table 31
Third Grade Cross-Sectional Final Reduced Model, DIBELS ORF Subtest as Outcome
Fixed effects
Predictor
Estimate
Intercept
-1.41
Implementation Year 1 v Year 2
0.30
Implementation Year 1 v Year 3
0.26
Intensive v Strategic
0.92
Intensive v Benchmark
1.62
Benchmark v Strategic
-0.70
No Instructional Leadership Changes v 1
Instructional Leadership Change
-0.14
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-0.20
Random effects
Group
Variance
Grade
0.01
School
0.01
Residual
0.30
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

t value
NA
6.04***
4.77***
26.28***
44.08***
-18.85***

SE
NA
0.05
0.05
0.04
0.04
0.04
0.06

-2.18*

0.07

-2.98**
SD
0.10
0.08
0.54

magnitude. This is considered to be a substantial gain and indicates a positive effect in
schools implementing Reading First models.
Extra Instructional Time was found to be related negatively to student achievement
to some degree in kindergarten, first grade and second grade. This could be related to the
readers assigned additional instructional time. Those with strategic or intensive needs are
more likely to be given extra instructional time. These students have lower reading
achievement scores to begin with, thus may end the year with lower scores as well.
Programs Plus Systematic and Explicit Instruction and Practice and Basal reading
programs led to greater average student reading achievement gain than Basal reading
programs in the first grade, but Reading Program was not found to be a significant

113

Figure 13. Relationship between year of implementation and 3rd grade mean
SAT-10 (RF) NCE score.

predictor of reading achievement for any other same-grade cohort. Furthermore, schoollevel ELL status was a negative predictor of first grade DIBELS ORF scores, while GradeLevel Average Use of Effective Teaching Practices positively impacted SAT-10 (RF) NCE
scores, and Instructional Leadership Changes negatively impacted first grade SAT-10 (RF)
NCE scores. Instructional Leadership Changes also negatively impacted reading
achievement in second and third grades. Second grade SAT-10 (RF) NCE scores were
negatively impacted by any Instructional Leadership Change and 3rd grade DIBELS ORF
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Table 32
Third Grade Cross-Sectional Final Reduced Model, SAT-10 (RF) NCE Score as
Outcome
Fixed effects
Predictor
Estimate
Intercept
25.91
Implementation Year 1 v Year 2
2.63
Implementation Year 1 v Year 3
4.84
Intensive v Strategic
12.12
Intensive v Benchmark
21.98
Benchmark v Strategic
-9.86
Random effects
Group
Variance
Grade
10.73
School
57.01
Residual
156.03
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001.

SE
NA
1.34
1.56
0.84
0.88
0.87

t value
NA
1.96*
3.09**
14.44***
24.87***
-11.33***
SD
3.28
7.55
12.49

end-of-year scores were negatively impacted by any Instructional Leadership Change as
well. Finally, Grade-Level Average Years Teaching had a positive impact on second grade
SAT-10 (RF) NCE scores.
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DISCUSSION

The ability to read fluently is one of the most important skills a student can learn in
the early years of their education. Students who fail to read well by the end of the third
grade are at a greater risk for falling behind in school as well as dropping out altogether.
Thus, providing help to students in kindergarten through thirdrd grade who are the most at
risk of reading failure is an important educational goal. More specifically, the object of
many reading interventions is to have all students read at grade level by the end of the third
grade. The aim of the current research was to explore the success of school-wide reform
models implemented in BIE Reading First schools and designed to increase the amount of
quality instruction received by all students in grades kindergarten through third grade as
well as to increase reading success of those students most at risk of reading failure.
The Reading First program provided federal funds to schools with the highest
percentage of low achieving, at-risk students. The goals of these state-level grants were to
increase instructional leadership and teacher effectiveness through on-going professional
development with a focus on the key elements of beginning reading instruction, increase
the fidelity of implementation of scientifically based reading programs, use consistent and
frequent screening and diagnostic tools as well as classroom-based instructional reading
assessments to monitor student progress, and provide strategic and intensive instructional
supports to those students most in need to ensure all children read at grade level by the end
of the third grade. Few studies have investigated the effects of the Reading First initiative
on the achievement of students over time, specifically in the American Indian population.
The purpose of this research was thus to determine through the use of both longitudinal and
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cross-sectional methods whether or not the models implemented under Reading First in
fact increased the reading achievement of American Indian students, as well as to
determine which of a set of factors were related to reading achievement with these
students. American Indian students traditionally perform below students of other ethnic
categories in tests of reading achievement, often live in high poverty communities, and are
thus often in the most need of additional intervention to become proficient readers.

Factors Related to Differential Students Achievement

Of the influences on student achievement available in the current dataset, which are
related to differential student reading achievement at the school level over time?
Instructional Leadership Changes were found to be statistically significant predictors of
decreased student gain in all longitudinal analyses and using both DIBELS and SAT-10
(RF) outcomes. When utilizing the full dataset and SAT-10 (RF) NCE scores as outcome,
the impact of two or more Instructional Leadership Changes were detrimental regardless of
the year of implementation, while one Instructional Leadership Change was most
detrimental to students during Year 2 of implementation. The size of the effect was
variable depending on the outcome investigated. When using DIBELS end-of-year scores
as the outcome of interest, students in schools with no instructional leadership changes
could expect to gain between 0.17 and 0.20 z-score standardized units above schools in
which changes occurred. This represents a small to moderate effect. In contrast, student
average gain in schools with no leadership changes was between 4.97 and 10.51 SAT-10
(RF) normal curve equivalent points above those in schools in which instructional
leadership changes occurred. This represents a moderate to large effect of Instructional
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Leadership. When utilizing only complete cases and SAT-10 (RF) scores as outcome, two
or more Instructional Leadership Changes were found to be detrimental, but one
Instructional Leadership Change was not. According to the complete cases analyses, those
students in schools with no instructional leadership changes had scores that were an
average of 5.78 NCE points higher than those in schools with two or more instructional
leadership changes. Changes in leadership have the potential to cause adjustment issues in
regard to program implementation, which in turn have the potential to affect students. In
other words, it is not surprising that a school that loses a principal or reading coach at any
point during the year would have program implementation that was affected by these
changes. There are several possible explanations for this, although no data was used in the
current analysis in relation to the reasons for Instructional Leadership Changes in schools.
In some cases it is likely that poor instructional leaders were removed from schools, while
in other cases it is likely that strong leaders may have chosen to leave a current position.
Because the current data does not include any information as to the direct effect of removal
of poor instructional leadership members versus loss of strong instructional leadership
members, no direct conclusions as to the impact of either situation can be made. In any
case, current results suggest that changes in instructional leadership teams, without regard
to the reason for the changes, have a direct impact on students, and that it is felt schoolwide as well as across first, second, and third grades separately. Further research may
better answer the question as to whether Instructional Leadership Changes due to the loss
of a strong instructional leader affect students in a different manner as compared to
Instructional Leadership Changes due to removal of a weak instructional leader.
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One final school-level result was found in the cross-sectional analyses. When using
only first grade student data, a negative impact on school-level ELL status was found. In
the first grade analysis using DIBELS ORF standardized scores as outcome, schools with a
higher percentage of ELL students had lower average gains than schools with a lower
percentage of ELL students. Students in schools with a lower percentage of ELL students
had DIBELS scores that averaged 0.34 standardized points higher than those in schools
with a higher percentage of ELL students. This represents a moderate effect size. Because
of other predictors included in each same-grade cohort analysis, much of the variance in
student scores is partitioned to one or two main predictors. Thus, given the current
analysis, it is not possible to determine the relationship between non-ELL and ELL schools
in each of the other grades. Further research is needed to determine the specific mechanism
for the nonstatistically significant results between these schools in the other grades.
Of the influences on student achievement available in the current dataset, which are
related to differential student reading achievement at the teacher level over time? GradeLevel Average Classroom Management scores and Grade-Level Average Years Teaching
were found to have an impact on student achievement in two analyses presented. GradeLevel Average Classroom Management had a positive impact on student SAT-10 (RF)
NCE scores in the first grade, while Grade-Level Average Years Teaching had a positive
impact on SAT-10 (RF) NCE scores from Time 1 to Time 3 when utilizing the full dataset.
These effects were both quite small and may be of little practical significance. For instance,
higher Grade-Level Average Classroom Management scores were associated with a 3.02
NCE increase in the first grade, while Grade-Level Average Years Teaching led to a 0.35
NCE increase from Time 1 to Time 3. The small effect size found for teacher-level
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variables may be due to the way in which classroom management was determined. As
explained in the introduction, average grade-level teacher classroom management was
measured one to two times a year using a 5-point scale. This scale does not allow for a
great deal of variation in score, regardless of the amount of improvement in teacher
practices. Furthermore, schools in the current population tend to have faster than average
turnover in staff each school year, leading to different teachers in the classroom from year
to year. This makes it hard to get a stable prediction of classroom management scores,
particularly when those scores were averaged over grade level.
Finally, the nature of the classroom structure in the schools in the current sample,
with many students moving from one class to another for reading instruction, made it
difficult to get an unbiased indicator of student progress linked to teaching practices. As
discussed previously, all teacher observation data was aggregated at the grade-level so as to
account for students moving in and out of classrooms during reading instruction. In other
words, the homeroom teacher of any student may in fact not have been the teacher
instructing that student in reading. Thus, all teachers, regardless of skill, were included in a
grade-level aggregation of data that could have had the effect of decreasing variability in
scores and thus decreasing the ability to detect change in student outcomes based on
teaching practices. This creates a scenario by which grade-level average teaching
effectiveness becomes biased toward the average and little growth can be detected. For
instance, if one teacher in a school received a very low score on the classroom observation
instrument and one teacher received a very high score, these two scores would average out
to a moderate score when averaged across classrooms within grades. Thus, the true
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influence of teaching practices as well as the effect of other grade-averaged teacher-level
variables on student performance could not be determined in the current study.
Given that teacher effectiveness has at times been called the most important schoollevel factor related to student academic success, further research as to the impact of
Reading First practices on teacher effectiveness over time may be warranted. Further
investigation of the relationship between changes in teaching practices and student
achievement using a scale with a broader range of scores as well as data linked to
individual student outcomes rather than aggregated at grade-level may lead to more
powerful results.
Of the influences on student achievement available in the current dataset, which are
related to differential student reading achievement at the student level over time? The type
of Reading Program used to teach students was found to be predictive of student end-ofyear outcome scores, although the type of Reading Program used with students was
dependent on beginning of year DIBELS Instructional Recommendation at most schools by
the middle of Year 2. One of the main findings across outcome measures as well as in both
the full dataset and complete cases dataset is that Programs Plus Systematic and Explicit
Instruction and Practice led to statistically significant increases in student achievement as
compared to Basal reading programs and after controlling for students with intensive needs
who were taught in most schools with Direct Instruction methods. Programs Plus
Systematic and Explicit Instruction and Practice methods were used almost exclusively
with students who read near grade level or somewhat below grade level—and not for
students with intensive needs in reading. Although, these students reading somewhat below
grade level were much more like their on-grade-level peers and would be more likely to be
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able to catch up than students who are far below grade-level, the fact that students
instructed with Programs Plus Systematic and Explicit Instruction and Practice made gains
at an average rate above that of grade-level readers was a positive finding. Over time with
continued instruction via these methods, this result suggests that it is likely that students
with strategic needs may in fact gain on grade-level reading skills. In terms of DIBELS
outcomes, students instructed using Programs Plus Systematic and Explicit Instruction and
Practice gained an average of between 0.05 and 0.19 standardized points above what
students instructed using Basal reading programs gained. In comparison, these same
students gained an average of between 6.89 and 10.69 NCE points as compared to students
instructed using Basal reading methods. Thus, these students clearly benefited from the
more systematic and explicit instruction provided by the Programs Plus Systematic and
Explicit Instruction and Practices.
Over time, a greater percentage of students with intensive needs were instructed
using Direct Instruction programs than any other. Table 33 displays the numbers of
students in each Instructional Recommendation level being taught using each of the
reading program methods over each of the three years of implementation. Because so many
students with intensive needs were instructed using Direct Instruction methods, this created
grouping for Reading Program type based almost exclusively on initial reading ability.
Because of this difference in initial reading skills--students instructed using Direct
Instruction methods were primarily those with intensive needs--their average end-of-year
outcome scores were lower than students instructed via other methods. Thus, comparisons
of either students with intensive needs or students instructed using Direct Instruction
methods to student in other groups is not possible in the current study. Instead, these
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Table 33
Summary of DIBELS Instructional Recommendation Level by School and Type of
Reading Program over Time
Time 1
Basal PPSEIP

Time 2
Basal PPSEIP

Time 3
Basal PPSIEP

DI
DI
DI
Total
Benchmark
551
61
105
262
343
101
54
283
48
Total
Strategic
575
71
150
241
182
91
74
185
49
Total
Intensive
405
191
303
58
204
337
69
44
123
Total
Missing
128
18
24
56
14
28
9
12
10
Total
1659
341
582
617
743
557
206
524
230
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Programs; Basal = Basal Reading Programs.

students’ scores were controlled for in all statistical analyses in order to correctly model
variance, but results were not interpreted for these groups of students. Despite this, an
interesting effect was found in the current study in relation to students instructed using
Direct Instruction methods. Students instructed using Direct Instruction methods did not
lose ground in comparison to students instructed using the other two methods. In other
words, while students instructed using Direct Instruction methods were not able to close
the gap between themselves and their peers, the gap in reading achievement also did not
widen. Thus, those students with the most intensive needs were able to maintain the
distance between themselves and their peers reading at grade-level or with strategic needs
rather than falling further behind. As stated above, given traditional findings that students
with intensive needs tend to have learning trajectories below those of their peers, the
finding that students with intensive needs maintained growth over time while grade-level
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readers instructed using Basal methods showed a decrease in average gain from Year 1 to
Year 3 is a valuable finding.
To determine whether or not results related to the impact of Reading Program are
due to differences in the initial grouping of students into one of the three reading program
formats, one possible solution and an area for further research would be to use a subsample
of the overall population and run an analysis that compares students of each Instructional
Recommendation grouping in each of the three Reading Programs to one another. In other
words, it would be interesting to look at those students reading at grade-level receiving
Basal reading instruction as compared to those students reading at grade-level instructed
with Programs Plus Systematic and Explicit Instruction and Practice or those instructed via
Direct Instruction methods. While the interaction between Reading Program and
Instructional Recommendation in the longitudinal models tries to look at this comparison,
the calculation of the interaction effect is slightly different than a main effect using only
one Instructional Recommendation group at a time and thus may yield clearer, more easily
interpretable results. However, the dataset used for the current analysis would require that
additional confounding factors were considered in further analyses, as the decision to use
specific programs or types of programs was a school-based decision, and school-level
factors would confound further analyses.
In the cross-sectional analyses, Extra Instructional Time was found to negatively
impact student achievement in all grades, with the exception of the third grade. This result
was very small. The effect size utilizing DIBELS as the outcome ranged between 0.003
and 0.02, whereas the effect size utilizing SAT-10(RF) NCE outcome was 0.16. These are
very small effects, and could be a result of the reading level of students who generally

124
receive additional instruction. In other words, those students with low strategic and
intensive needs were often those who received greater amounts of instructional time in
reading. Thus, the main effect of Extra Instructional Time could be an artifact of the
differences in reading ability of those students receiving additional intervention. Because
of the higher number of students with intensive needs receiving extra instructional time,
this result should not be taken as an indication that extra instructional time is not necessary
in order to improve outcomes for these students. Further research should be conducted to
determine the effect of extra instructional time on only those students with intensive needs
without the influence of the higher average end-of-year scores of students with strategic
needs and those reading at grade-level to mask the effect.

Impact of Increasing Years of Reading First Exposure

How does reading ability differ in students of each grade during the first year of
instruction under Reading First versus students in the same grade during years two and
three of Reading First instruction? Cohort groups of students in kindergarten, second and
third grades benefited from schools implementing Reading First models across time.
Stated differently, kindergarten students in Year 3 made greater gains than kindergarten
students in Year 1. This same finding held for second and third grade students, although
first grade students’ scores across years did not substantively increase. More specifically,
those students instructed in kindergarten, second or thirrd grade during Year 2 or Year 3 of
implementation had higher average end-of-year scores than those students in the same
grade at the end of Year 1, regardless of beginning of year DIBELS Instructional
Recommendation level. The size of the effect related to year of implementation ranged
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between 0.17 and 0.53 standardized points when utilizing DIBELS end-of-year scores as
the outcome, and ranged between 2.63 and 8.12 NCE points when utilizing SAT-10(RF)
scores as outcome. First grade students end-of-year scores also increased across
implementation years, although these changes were not found to be statistically significant
after controlling for all other statistically significant effects in the model. Thus, while first
grade student reading achievement did increase from Year 1 of implementation to Year 2
and Year 3, the impact of other factors such as DIBELS Instructional Recommendation
level, Grade-Level Average Years Teaching, and school-level ELL status were more
predictive of end-of-year scores.
As increasing student reading achievement was the main goal of Reading First,
results showing end-of-year gains within same grade cohorts during implementation Year 2
and Year 3 as compared to Year 1 is a positive result. Furthermore, the increase from year
to year was large. Student gain from Year 1 to Year 2 or Year 3 averaged between just
under a quarter to just over a half standard deviation in magnitude, regardless of beginningof-year DIBELS Instructional Recommendation level. On average, all students regardless
of whether they began the school year reading on grade level or far below grade-level
expectations, had higher average end-of-year outcome scores in Year 2 and Year 3 as
compared to Year 1. This is an important finding, especially for those students with
intensive needs.
The impact of these findings is significant in that both the gap between students
reading at grade-level and those with intensive or strategic needs did not widen and that
students who began the year with intensive reading needs made positive progress by the
end of the year. The current study showed that via the methods employed under Reading
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First models, students with intensive needs were able to gain at a steady rate equivalent to
that of their peers, and that this rate was substantial. This suggests that the impact of
Reading First was positive and that it was positive for all students, including those most in
need of reading intervention.
Prior research has shown that the gap between students reading with the highest and
lowest fluency levels tends to increase over time (i.e. Gunning, 2006; Haycock, 2001;
Johnston & Viadero, 2000; Kober, 2001; Lee, 2002). Despite this, students with intensive
needs in the current study made gains that were equivalent to those of students with
strategic needs and those reading at grade-level. In other words, while the gap between
students reading at grade-level and those with intensive needs was not eliminated, it did not
widen. This suggests that the implementation of Reading First models had a positive
impact on all students, but most importantly on those students with intensive needs. In fact,
depending on the type of reading program used, in some cases students with intensive
needs actually had gains that were greater than their peers. While in some cases students
reading at grade-level had end-of-year scores that declined on average when instructed
with Basal programs without additional explicit instruction methods and practice, students
with intensive needs were able to maintain progress.
As students progress through the primary grades, the tasks they are asked to do
become more complex. In mid-elementary school, reading tasks change from learning to
read to reading to learn. Thus, a student with intensive needs in the third grade is at a
greater risk for falling further behind in other subjects than is a student in kindergarten or
first grade. Both longitudinal and cross-sectional results support the idea that even as a
student progressed through school, Reading First models had a positive impact. For
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instance, third grade students in Year 1 of implementation had lower end-of-year outcomes
than 3rd grade students in either Year 2 or Year 3 of implementation. This result was found
across DIBELS Instructional Recommendation categories, suggesting that even those
students with intensive needs made substantial gains across years. This result has important
implications. Students that are better able to read are likely to do better in other subjects as
well, thus improving educational outcomes overall. Improving end-of-year outcome scores
for the students most in need of intervention has the potential over time to reduce the longterm negative effects of poor reading skills in American Indian children, specifically those
who began school with the most intensive intervention needs.
In summary, current results suggest that introduction of specific types of reading
programs geared toward the needs of the learner, stable and supportive school systems, and
more explicit instruction with adequate practice to attain mastery for all students has the
potential to at the very least stop the widening of the achievement gap in the American
Indian population, and more importantly has the potential to improve long-term
educational outcomes for all students, but specifically for those most at risk of reading
failure. Given that American Indian students traditionally read with lower rates of
proficiency than their Caucasian or Asian peers (NCES, 2007b, 2007c), stopping the
widening of the achievement gap has the potential to decrease the difference in proficiency
level of American Indian students over time.

Limitations and Recommendations for Future Research

While results suggest that Reading First models had a positive impact on students,
there are limitations to the current study. Two of these limitations were discussed
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previously: an analysis not designed specifically to discern the impact of predictors on
students with intensive needs alone, and the necessity of aggregating teacher-level data to
the grade-level instead, resulting in grade-level variables for which teaching behaviors
could not be linked directly to student outcomes.
As discussed previously, the lower average end-of-year scores for students who
began the year with intensive needs made it difficult to determine specific factors that
differentially affected these students in the current analysis. While gain across time for
these students was substantial and was at times greater than that of other students
dependent upon the type of reading program used, because students with intensive needs
are at a greater risk of reading failure and poorer academic outcomes, it would be important
to more fully investigate factors that positively impact their growth—without including
other students reading closer to or on grade level in the analysis. Over time, the impact of
Reading First models was positive for students with intensive needs. Generally speaking,
when looking at the results of the cross-sectional analyses, students of all reading abilities
made substantial gains as exposure to Reading First models was increased. In order to
further increase the positive growth of students with intensive needs and to further increase
their reading achievement gains, more research could be done on which factors had the
most effect on these students. In other words, what are the specific factors that contributed
most to increases in reading achievement in students with intensive needs? Further
questions that might be asked could be, what is the impact of type of Reading Program for
students with intensive needs, or what impact does extra instructional time have on
students with intensive needs? While it is likely that the impact on these students is
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positive given current study results, the results from this study cannot answer these
questions.
Further research could be done to determine the impact of many of the variables
found to be nonstatistically significant in the current study. Given the large number of
variables in the current study, it was difficult to determine the main effect impact of many
variables. In the above analyses, often one or two variables or interactions accounted for
large amounts of variance in the dataset. While this is positive, it may underscore the
importance of other variables that were not found to be significant in the current study.
Conducting further analyses using a smaller subset of variables or separate analyses for
students in each DIBELS Instructional Recommendation category may further delineate
the impact of factors such as school-level ELL status or Extra Instructional Time on
student end-of-year scores. These variables may still be important predictors of student
outcomes. It is possible that methods employed and interactions included in the current
study masked the main effect impact of other factors on student achievement.
The necessity in the current study of aggregating teacher-level data to the gradelevel instead was a limitation and impacted the ability of the analyses used to determine
impact of teaching behavior on student outcomes. More specifically, as stated previously,
students in many schools routinely moved in and out of a classroom based on reading
intervention need. Students were often instructed by someone other than their homeroom
teacher during reading instruction, but identification of which specific teacher taught which
students was not possible given the constraints of the current evaluation. Thus, teacherlevel data was aggregated across grades in a school. All third grade teacher-level data in
any school was aggregated, for instance. This caused a loss of power to detect statistically
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significant differences in teacher characteristics between time points. Thus, it was not
surprising that grade-level average teacher characteristics were found to have little impact
on student scores in the current study. Additionally, high staff turnover at many schools
would have impacted teacher-level data in this study. In order to answer the question of
how Reading First impacted teacher behavior, further research should be conducted with
teacher-level data that can be linked to student outcomes.
Another factor that could have impacted the ability to detect statistically significant
results in regard to teacher-level variables as well as other variables was the fidelity of
implementation of the Reading First program at each school. Fidelity of implementation
likely varied in real ways from school to school, and may be an important factor related to
student achievement. While measures of the fidelity of implementation were gathered in
conjunction with the current research, these measures were not used in the current analysis.
Instead, student reading achievement was investigated in the context in which it occurred
in order to determine overall program success. The goal of the current research was to
determine what the specific impact of the Reading First Initiative were in relation to a
variety of variables given standard variability at the school-level. Thus, further research
investigating school-, teacher-, and student-level effects of the Reading First Initiative
dependent on the degree of fidelity of implementation at each school could help to more
precisely determine which factors lead to the greatest effects on student achievement.
One final limitation of the results presented relates to the large amount of attrition
in the current study. Roughly 50% of students enrolled in kindergarten and 1st grade and
who were assessed during Year 1 of the study were no longer present in the school system
to be assessed at the end of Year 3 of the study. Of those not retained in the current study,
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the largest majority were students with intensive needs. Table 34 displays the percentage of
students in each baseline DIBELS Instructional Recommendation category that failed to be
retained in the research sample to the end of the third year of the study. As can be seen,
45% or nearly half of all those students who had missing data across years had intensive
needs in reading. Furthermore, 75% of all students not retained in the sample read below
grade-level when assessed at the beginning of the study. As shown in Table 5, the
percentage of students with intensive needs that were not in the research sample was
slightly larger than the percentage of students with intensive needs in the general
population. Between 34% and 41% of all students in the sample had intensive intervention
needs, depending on grade. The percentage of students with strategic needs who were not
retained in the sample was slightly lower than that of the general population of students in
the study. Between 31% and 41% of all students in the sample were in need of strategic
intervention. The large amount of attrition coupled with the increased proportion of
students with intensive needs that failed to be retained in the sample suggests some
limitations to the interpretability of the current results.

Table 34
Percent of Students not Retained in Research
Sample by DIBELS Baseline Instructional
Recommendation

Year 1 Baseline
Benchmark
Strategic
Intensive

% of students not retained
in research sample
24.6
30.2
45.1
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Because Reading First models were designed to increase the reading success of
those students most at risk of reading failure, loss of nearly 50% of students with intensive
needs by the end of the study limits the generalizability of results, and points to the need
for BIE schools to provide additional supports to these children most at risk—both to
provide stable educational environments and to better track their progress and meet their
needs. As found in the cross-sectional results, students retained in the research sample
through two or three years of Reading First instruction made substantial gains. Because
little is known about the students who were not retained in the research sample, it cannot
be assumed that this result would be similar for all students with intensive needs in the
study. It is possible that students that were not retained in the research sample differed in
some way from those retained in the sample and that these differences could have the
potential to affect how these students respond to policies implemented under Reading First
models. For instance, there may be fundamental differences in the home environment of
students who were not retained in the sample in comparison to those that were retained in
the sample. Clearly, we do not know how these two groups of students differed and thus
results need to be interpreted in the context of the current study.
The fact that roughly 50% of students who began the study were still enrolled for
testing at the end of the third year of implementation has important implications for the
schools themselves. Effective implementation of programs is a key factor related to
academic growth. Teachers are faced with an immense implementation challenge when
students are entering and exiting their classrooms at such a high rate. While students
leaving the school system may benefit from what was learned, students entering the school
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system late in the year or beyond kindergarten have the potential to affect all the students
around them through their lack of previous exposure to programs and practices in the new
school. For instance, those students enrolled in a school for all three years of Reading First
implementation become very accustomed to the routines associated with Reading First,
including teaching practices, ongoing assessment, walk-to-read models, and reading
programs. This has the potential to aid in comprehension and learning. New students
entering a classroom disrupt this routine when they have not been exposed to similar
practices. Especially given that reading programs and practices used by Reading First
schools are often more structured and explicit, the amount of disruption created to bring a
new student up to speed could be substantial. In summary, the high rate of change present
at the schools in the current study has the potential to disrupt the level of implementation at
the schools, which in turn has the potential to affect student outcomes.

Summary

Overall, results suggest that the models and methods employed using funding from
the Reading First grant had a positive impact on certain aspects of reading achievement in
students. Factors such as Instructional Leadership Changes and type of Reading Program
impacted student scores, while changes in Grade-Level Teacher Use of Effective Teaching
Practices and Grade-Level Average Years of Teaching did not appear to impact
achievement in this sample in a meaningful way, given the constraints of the data collected.
Furthermore, over time the methods implemented under Reading First appear to have had
an increasingly positive impact on student outcomes over time. Regardless of beginning of
year DIBELS Instructional Recommendation level, all students showed increased gain in
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end-of-year outcome scores over time. Same grade cohort groups of students in
kindergarten, second and third grades demonstrated increased average scores over time as
schools continued to implement Reading First models. This is particularly important for
those students with intensive needs, as these students traditionally have lower than average
gain than their peers. Thus, it appears that the impact of Reading First in relation to
teaching younger students the basic building blocks needed to read with fluency in the later
grades was positive in the current sample. These results taken collectively suggest that,
while there are still some aspects of this research that are unclear and are in need of further
investigation, the impact of Reading First funding on American Indian students in the
current sample was positive.
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Table B1:
Complete Cases Full Longitudinal Model Results with DIBELS NWF & ORF Subtests
as Outcome
Fixed Effects
Predictor
Estimate
Intercept
-0.71
Time
0.20
Baseline
0.54
Intensive v Strategic
0.27
Intensive v Benchmark
0.40
Other v. PPSEIP
-0.36
Other v. DI
-0.12
Grade-Level Average Years Teaching
0.004
Grade-Level Average Classroom
Management
0.12
Extra Instructional Time
<-0.001
ELL
-0.24
No Instructional Leadership Changes v 1
Instructional Leadership Change
-0.23
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-0.01
Time x Other v PPSEIP
0.07
Time x Other v DI
0.02
IvS x Other v PPSEIP
0.10
IvB x Other v PPSEIP
0.07
IvS x Other v DI
-0.07
IvB x Other v DI
-0.18
IvS x Grade-Level Average Years
Teaching
-0.01
IvB x Grade-Level Average Years
Teaching
-0.01
IvS x Grade Average UETP
0.03
IvB x Grade Average UETP
0.06
Time x Average Teacher Years
0.003
Time x Grade Average UETP
-0.04
Time x ELL
0.11
Time x 1 Instructional Leadership Change
0.05

SE
NA
0.14
0.03
0.14
0.15
0.14
0.13
0.01

t value
NA
1.49
15.50***
1.86+
2.58**
-2.56**
-0.89
0.54

0.10
0.002
0.20

1.19
-0.20
-1.24

0.41

-0.55

0.18
0.06
0.06
0.08
0.09
0.10
0.12

-0.06
1.17
0.35
1.19
0.84
-0.68
-1.52

0.004

-1.30

0.004
0.03
0.03
0.004
0.04
0.08
0.17

-1.58
1.03
1.69+
0.96
-0.84
1.38
0.28
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Fixed Effects (Continued)
Predictor
Estimate
SE
t value
Time x 2 or more Instructional Leadership
Changes
-0.10
0.07
-1.31
Time x Extra Instructional Time
<-0.001
0.001
-0.29
IvS x ELL
-0.02
0.14
-0.15
IvB x ELL
-0.02
0.18
-0.11
IvS x 1 Instructional Leadership Change
0.13
0.19
0.66
IvB x 1 Instructional Leadership Change
-0.13
0.18
-0.70
IvS x 2 or more Instructional Leadership
Changes
-0.02
0.13
-0.19
IvB x 2 or more Instructional Leadership
Changes
0.08
0.16
0.50
IvS x Extra Instructional Time
<0.001
0.001
0.09
IvB x Extra Instructional Time
-0.001
0.001
-0.68
Random Effects
Group
Random Slope
Variance
SD
Student
0.33
0.57
Time
0.06
0.24
Grade
0.20
0.45
Grade Average CM
0.04
0.21
School
<0.001
<0.001
Residual
0.09
0.29
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Program; Other = Basal Reading Program; ELL = School-Level
English Language Learner Status; IvS = Intensive versus Strategic Students; IvB =
Intensive versus Benchmark Students; UETP = Use of Effective Teaching Practices.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001
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Table B2:
Complete Cases Full Longitudinal Model Results with SAT-10 (RF) NCE Score as
Outcome
Fixed Effects
Predictor
Estimate
Intercept
53.96
Time
0.20
Baseline
10.52
Intensive v Strategic
9.33
Intensive v Benchmark
4.74
Other v. PPSEIP
8.76
Other v. DI
15.52
Grade-Level Average Years Teaching
-0.18
Grade-Level Average UETP
-4.71
Extra Instructional Time
-0.10
ELL
-3.95
No Instructional Leadership Changes v 1
Instructional Leadership Change
4.90
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-5.68
Time x Other v PPSEIP
-5.88
Time x Other v DI
-9.83
IvS x Other v PPSEIP
-4.40
IvB x Other v PPSEIP
0.46
IvS x Other v DI
-3.97
IvB x Other v DI
-3.73
IvS x Grade-Level Average Years
Teaching
-0.05
IvB x Grade-Level Average Years
Teaching
0.16
IvS x Grade Average UETP
-0.76
IvB x Grade Average UETP
0.08
Time x Average Teacher Years
0.21
Time x Grade Average UETP
1.39
Time x ELL
-3.72
Time x 1 Instructional Leadership Change
-2.18
Time x 2 or more Instructional Leadership
Changes
2.18

SE
NA
4.79
0.96
4.54
4.66
4.54
5.51
0.27
2.97
0.07
6.67

t value
NA
0.04
10.91***
2.06*
1.02
1.93+
2.81
-0.68
-1.58
-1.46
-0.59

8.39

0.58

6.02
2.37
2.72
2.76
2.80
3.59
3.90

-0.94
-2.48**
-3.62**
-1.60
0.16
-1.10
-0.96

0.16

-0.28

0.17
1.14
1.16
0.14
1.32
3.36
3.51

0.94
-0.67
0.07
1.49
1.06
-1.11
-0.62

2.51

0.87
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Fixed Effects (Continued)
Predictor
Estimate
SE
t value
Time x Extra Instructional Time
0.05
0.03
1.50
IvS x ELL
5.21
4.30
1.21
IvB x ELL
0.65
5.15
0.13
IvS x 1 Instructional Leadership Change
-7.03
4.53
-1.55
IvB x 1 Instructional Leadership Change
-2.96
4.11
-0.72
IvS x 2 or more Instructional Leadership
Changes
-4.46
3.90
-1.14
IvB x 2 or more Instructional Leadership
Changes
-0.85
4.58
-0.19
IvS x Extra Instructional Time
0.04
0.05
0.82
IvB x Extra Instructional Time
-0.03
0.06
-0.44
Random Effects
Group
Random Slope
Variance
SD
Student
199.54
14.13
Time
21.22
4.61
Grade
120.90
11.00
Grade Average CM
8.83
2.97
School
10.05
3.17
Residual
81.29
9.02
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Program; Other = Basal Reading Program; ELL = School-Level
English Language Learner Status; IvS = Intensive versus Strategic Students; IvB = Intensive
versus Benchmark Students; UETP = Use of Effective Teaching Practices.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001
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Table B3:
First Grade Cross-Sectional Full Model, SAT-10 (RF) NCE Score as Outcome
Fixed Effects
Estimate
SE
t value
Intercept
39.98
NA
NA
Implementation Year 1 v Year 2
5.76
3.27
1.76+
Implementation Year 1 v Year 3
5.31
3.61
1.47
Intensive v Strategic
9.80
1.73
5.66***
Intensive v Benchmark
21.49
1.71
12.53***
Other v PPSEIP
-5.71
2.88
-1.98*
Other v DI
-6.53
3.54
-1.84+
Grade-Level Average Years Teaching
-0.16
0.21
-0.73
Grade-Level Average UETP
2.11
1.98
1.07
ELL
-3.37
4.84
-0.70
No Instructional Leadership Changes v 1
Instructional Leadership Change
-4.49
4.98
-0.90
No Instructional Leadership Changes v 2
or more Instructional Leadership Changes
-7.23
4.67
-1.55
Extra Instructional Time
-0.03
0.05
-0.77
Random Effects
Group
Variance
SD
Grade
29.07
5.39
School
15.13
3.89
Residual
175.60
13.25
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Program; Other = Basal Reading Program; ELL = School-Level
English Language Learner Status; UETP = Use of Effective Teaching Practices.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001
Predictor
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Table B4:
Second Grade Cross-Sectional Full Model, SAT-10 (RF) NCE Score as Outcome
Fixed Effects
Predictor
Estimate
SE
t value
Intercept
32.84
NA
NA
Implementation Year 1 v Year 2
6.18
3.52
1.76+
Implementation Year 1 v Year 3
6.54
3.83
1.71+
Intensive v Strategic
9.65
1.15
8.36***
Intensive v Benchmark
19.15
1.20
16.00***
Other v PPSEIP
2.40
2.10
1.14
Other v DI
-0.56
2.15
-0.26
Grade-Level Average Years Teaching
0.73
0.40
1.84+
Grade-Level Average UETP
-0.47
1.41
-0.34
ELL
0.15
7.60
0.02
No Instructional Leadership Changes v 1
Instructional Leadership Change
-5.54
4.97
-1.12
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
-8.15
6.53
-1.25
Extra Instructional Time
-0.16
0.03
-4.55***
Random Effects
Group
Variance
SD
Grade
56.53
7.52
School
53.45
7.31
Residual
167.58
12.95
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Program; Other = Basal Reading Program; ELL = School-Level
English Language Learner Status; UETP = Use of Effective Teaching Practices.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001
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Table B5:
Third Grade Cross-Sectional Full Model, SAT-10 (RF) NCE Score as Outcome
Fixed Effects
Estimate
SE
t value
Intercept
38.87
NA
NA
Implementation Year 1 v Year 2
-0.27
3.23
-0.08
Implementation Year 1 v Year 3
3.82
4.71
0.81
Intensive v Strategic
11.05
1.91
5.79
Intensive v Benchmark
21.69
2.03
10.70
Other v PPSEIP
1.63
2.41
0.68
Other v DI
-0.62
3.48
-0.18
Grade-Level Average Years Teaching
-0.53
0.30
-1.77
Grade-Level Average UETP
0.47
1.48
0.32
ELL
-7.44
12.95
-0.58
No Instructional Leadership Changes v 1
Instructional Leadership Change
-1.48
3.76
-0.39
No Instructional Leadership Changes v 2 or
more Instructional Leadership Changes
4.40
15.81
0.28
Extra Instructional Time
0.01
0.05
0.11
Random Effects
Group
Variance
SD
Grade
<0.001
<0.001
School
90.45
9.51
Residual
184.35
13.58
Note. PPSEIP = Programs Plus Systematic and Explicit Instruction and Practice; DI =
Direct Instruction Reading Program; Other = Basal Reading Program; ELL = School-Level
English Language Learner Status; UETP = Use of Effective Teaching Practices.
+ < 0.10, * < 0.05, ** < 0.01, *** < 0.001
Predictor
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Statistical Analyst, Utah State University, Psychometric Evaluation of the
Mathematics Attitude Survey (MAS), 2006-2007
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Statistical Analyst, Utah State University, Psychometric Properties of the
Attitude Toward Mathematics (ATM) Scale, 2006
Statistical Analyst, Utah State University, Validation of a Measure of Self
Efficacy in Statistics, 2006
Statistical Analyst, Utah State University, Constructions of an Evaluation
Technical Assistance Relationship in the MSP Community, 2006

PUBLICATIONS
Campbell, T., Hashidah Abd-Hamid, N., & Chapman, H. (2009). Development
of Instruments to Assess Teacher and Student Perceptions of Inquiry
Experiences in Science Classrooms. Journal of Science Teacher Education
Callow-Heusser, C., & Chapman, H. (2007). Bureau of Indian Education’s
Reading First Program: 2006-2007 summative evaluation report. Logan, UT:
EndVision Research and Evaluation, LLC.
Callow-Heusser, C., Torres, R. T., & Chapman, H. J. (2005). Evidence: An
Essential Tool - Planning for and Gathering Evidence using the DesignImplementation-Outcomes (DIO) Cycle of Evidence (NSF Publication No. 0531)

PROFESSIONAL PRESENTATIONS
Callow-Heusser, C. A., & Chapman, H. J. (2008, November). Providing
intervention to struggling readers in Bureau of Indian Education Reading First
schools: Does the data show it’s making a difference? Presentation given at the
annual conference of the American Evaluation Association, Denver, CO.
Chapman, H. J., & Callow-Heusser, C. A. (2007, November). Increasing the
value of items on a measure: A practitioner’s guide to item response theory
analysis. Presentation given at the annual conference of the American
Evaluation Association, Baltimore, MD.
Callow-Heusser, C. A., Sanborn, W., & Chapman, H. J. (2007, November).
Evaluating organizational learning in education: Modifying and validating an

165
instrument with empirical evidence from health settings. Presentation given at
the annual conference of the American Evaluation Association, Baltimore,
MD.
Ribak, J., Osterman, R., Chapman, H. J., Fargo, J. D., & Sommers, M. S. (2007,
October). How short is too short? Comparing three forms of the AUDIT for use
in the emergency department. Poster presentation at the annual conference of
the International Nurses Society on Addictions, Arlington, VA.
Callow-Heusser, C. A., Dorward, J. D., & Chapman, H. J. (2005, October). An
online logic model tool and the Design-Implementation-Outcomes cycle of
evidence: Improving evaluation efforts in the Math Science Partnership
program. Presentation given at the annual conference of the American
Evaluation Association, Toronto, Ontario, Canada.
Chapman, H. J., Callow-Heusser, C. A., & Dorward, J. D. (2005, September).
Establishing partnerships to provide evaluation technical assistance and
promote evidence-based designs. Presentation given at the Evaluation
Summit: Evidence-Based Findings from the MSPs, Minneapolis, MN.

GRADUATE TEACHING
2009: Instructor -- Research Design & Analysis I
2009: Instructor -- Applied Statistics for Practitioners

UNDERGRADUATE TEACHING
2007-2008: Teaching Assistant -- Research, Design & Analysis I
2007-2008: Teaching Assistant -- Research, Design & Analysis II
2006-2009: Instructor -- Introductory Psychology
2006: Instructor -- History and Systems of Psychology
2005-2009: Instructor -- Cognitive Psychology
2005-2009: Instructor -- Perception and Psychophysics
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SERVICE
Instrument Development, American Dental Association, 2009
Statistical Analyst, Graduate Student Dissertation Project, 2009
Graduate Commencement Committee Member, Western Governors
University, 2008-2010
Instructor/Advisor, Weber Basin Job Corps Center, 2006-2009

CONTINUING EDUCATION
Jan. 2008, Latent Class Modeling
Jay Magidson, Ph.D., President of Statistical Innovations, Inc
Nov. 2007, Applications of Multiple Regression in Education
Dale Berger, Ph.D., Claremont Graduate University
Oct. 2006, Evidence-Based Evaluation Findings Using Systems Change and
Complexity Science Frameworks
Michael Quinn-Patton, Ph.D., Union Institutes
Oct. 2005, Utilization-Focused Evaluation
Michael Quinn-Patton, Ph.D., Union Institutes
Oct. 2005, Introduction to Binary Logistic Regression
Dale Berger, Ph.D., Claremont Graduate University
Feb. 2005, Adding Value to the Mathematics and Science Partnership
Evaluations
Norman Webb, Ph.D., University of Wisconsin-Madison
Oct. 2003, Logic Modeling
John McLaughlin, Ph.D., McLaughlin Associates
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STATISTICAL SOFTWARE PROFICIENCY
Microsoft
Adobe
R
S-Plus

SAS
Weka
SPSS
LISREL

REFERENCES
Provided upon request.

Multilog
Bilog
HLM
Mplus

Qualtrics
PASS
G*Power
Epi Info

Weka
Enterprise Guide
Latent Gold

